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WORK ASSIGNMENT NO. 649
Sampling Plan 1

INTRODUCTION

A statistical sampling e f for t wi l l be conducted in Jacksonville, Arkansas to
determine the representat ive concentrations of TCDD in Vertac Chemical
Corporation (Vertac) offs i te areas where elevated levels of d iox ins have been
detected in grab samples, as well as in other offsite areas of potential risks. Three
separate sampl ing plans were requested under this Work Assignment . These plans
address: 1) creek sampl ing ; 2) lake and pond sampling; and 3) resident ia l sampl ing .

SITE B A C K G R O U N D

Herbicides, i n c l u d i n g di- and tri-chlorophcnoxyacctic acids, have been
m a n u f a c t u r e d and formulated at the Vertac Plant in Jacksonvi l le , Arkansas over the
last 30+ years. Tctrachlorodibenzo-p-dioxin (TCDD) is a by-product of the
production of these herbicides. Herbicides wastes which contained TCDD were
discharged into the sani tary sewer and into Rocky Branch, a small watercourse that
flows into Bayou Meto. Subsequent ly the downstream wastcwater treatment
facilities. Bayou Meto, and flood plains of Rocky Branch and Bayou Meto became
contaminated with TCDD.

Attention was first focused on the Vertac site as a possible source of TCDD
contamination a f te r the National Dioxin Survey of 1978. Since then several
investigations, inc luding the RI conducted by the EPA, have confirmed TCDD
contamination in the wastewater facilit ies (a sani ta ry sewer system, an old sewage
treatment plant which is not in service and, an active aeration pond and two
oxidation basins); in two waterways which dra in this area and receive treated
wastewater e f f luen t (Rocky Branch and Bayou Meto); and in the flood plains
adjacent to these waterways.

PROPOSED SAMPLE LOCATIONS AND ANALYSES

All sampling will be conducted by the Contractor or a potent ial ly responsible party
or parties (PRPs) in accordance with this sampling plan. EPA wil l be present in an
oversight role and wi l l spl i t 10 percent of the samples analyzed. Approximate
sample locations are shown on Map 1. This sampl ing plan addresses the
aforementioned (1) creek sampling.

The Contractor or PRP(s) will sample:

0 Rocky Branch Creek and its t r i b u t a r y which border the res ident ia l area adjacent
(south) of the Ver tac P l an t proper ty . (Map 1-Areas A,B)

o Ou t f a l l from the Jacksonvi l le Sewage Treatment P l a n t lagoons. (Map 1-Area G3)

o Areas of Bayou Meto which ear l ier s a m p l i n g showed dioxin levels in excess of
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0.5 ppb. (Map 1 - Areas J,K.,L)

Approximate ly 40 soil and sediment or composite samples wi l l be ana lyzed by the
Contractor or PRP(s) and approximate ly 4 of those w i l l be spl i t wi th EPA (10
percent of the total number of samples ana lyzed) . (See sample locations on Map 1).

All samples wil l be analyzed for total TCDD on a 48 h o u r t u rna round , semi-isomer
specific analysis by tandem mass spectrometry (GC/MS/MS). (A t t achmen t 1). This
allows for a fast quant i ta t ive screening of samples. A n y samples w i th levels greater
than 1.0 ppb wi l l be reanalyzed using an isomer-spccific analysis for 2,3,7,8-TCDD
only.

The number and location of sample points in a given sampl ing p l an is dependent on
the number of samples necessary to meet the sampl ing objectives, which for t h i s
plan is that of screening. Composite sampl ing wi l l be used in t h i s sampl ing project.
Composite sampling techniques are discussed u n d e r "Sample Methodology."

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROCEDURES

The purpose of collecting split samples is to perform a q u a l i t y assurance monitoring
of the sampling procedures. The sampling methods detailed in this sampl ing plan
shall be adhered to s t r ic t ly and any deviations or addit ions to th is plan wil l be
careful ly documented in a field notebook and approved by the EPA Remedial
Project Manager (RPM) prior to commencement of sampling, or changes wil l be
approved in accordance wi th procedures included in a Consent Adminis t ra t ive
Order.

Quality Control (QC) samples will include duplicates, field blanks, (background) and
equipment rinsate blanks (if necessary). Field blanks will consist of an appropriate
matrix chosen by the RPM and should be taken offsite. These samples should also
have the same soil characteristics of the sampling area. QC samples should comprise
25% of the total number of samples taken. (At tachment 3)

EPA representatives wil l obtain the samples from the Contractor or PRP(s). The
EPA representative shall receive custody of the split samples and prepare them for
shipment to a designated laboratory. All actual sampling wi l l be conducted by the
Contractor or PRP(s).

SAMPLE METHODOLOGY (GENERAL)

Specific equipment to be used in the sampling procedures should be noted in the
decontamination section of the Site Safety Plan to be approved by the EPA RPM.
The method used to f lag the sample locations wi l l also be determined by the EPA
RPM.

Soils

Each al iquot will consist of 2 spoonfuls of soil of approximate equal weight taken
from the top 3 inches of soil. Coarser f ragments (or grass) should not be included
in the sample. The soil should be collected in a container, such as a stainless steel
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pan, which w i l l a l low for the proper mix ing of the soil. It is vi tal tha t the soil be
homogenized. After the soil has been well mixed, it wil l be t r ans fe r red to a glass
sample container with tef lon l id.

The use of spoons or scoops (stainless steel) allows for rapid sample collection.
However, a small soil corcr (stainless steel) wil l provide consistent soil volume and
depth.

Sediments

Sediment samples will be taken wi th a stainless steel tube, hollow auger or another
RPM approved method. Af t e r the sampling appara tus is extracted from the
sediment bed, an implement such as a stainless steel spoon should be used to remove
the sample and to place in a glass sample jar ,

In the event the creek beds are dry, then spoons, scoops, or small corers could be
used.

SAMPLING METHODOLOGY (SPECIFIC)

This sampling plan addresses the creek areas previously noted. (Map 1- Areas
A,B,G3,JI,K-,L). Sampling will be conducted in the fol lowing manner:

Soil:

0 The creeks will be divided into 500 feet sections for each composite sample.

o Samples wil l be taken every 10 feet on the wall of the creek on each side of the
creek.

o Samples will be taken 0-6" above water level; 7"-12" above water level; 13"-36"
above water level. (Only the 0-6" sample will be analyzed. If levels at or above
1 ppb are present then the next level of samples will be analyzed). "Water Level"
will be determined on-site by the Contractor and EPA RPM using established
elevation bench marks.

An exception to this method will be made for Location G3. For the outfal l area,
samples will be taken approximately every 15 feet (rather than every 10 feet) for a
total of 50 sample portions, one composite sample. Samples wil l be taken on only
one side of the creek, since the waterway is s t ra ight .

Sediment: (conducted at mid-stream)

o One bottom grab sample will be taken in the west leg of Rocky Branch Creek at
the southern boundary of the Vertac site, in the east leg of Rocky Branch Creek
at the southern boundary of the Vertac site, and the conf luent of the two legs
for a total of 3 samples. Samplers should obtain enough sediment to sat isfy
laboratory needs. Each sample will be analyzed.

o Bottom samples w i l l be taken approximate ly every 15 feet in Location G3 for a
total of 50 sample portions, one composite sample.
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o Sample grids may need to be changed once on site if necessary to adjust for site
specif ic needs. This wi l l be determined by the EPA RPM.

FIELD DECONTAMINATION OF SAMPLING EQUIPMENT

All equipment used in the sampling event shall be decontaminated prior to init ial
use and between samples to prevent cross-contamination between samples. The
procedure will involve washing tools with a solution of laboratory grade detergent
and potable water, followed by rinses wi th fresh potable water, distilled water, and
f i n a l l y hexane. When possible, disposable equipment should be used in order to
minimize decontamination time in the f ield. Exact procedures for decontamination
and u l t ima te disposal of all disposed equipment wil l be addressed by the Contractor
or PRP(s) in the site safety p lan .

FIELD NOTEBOOKS AND PHOTOGRAPHS

All pertinent field survey and sampling ef for t information shall be recorded in a
logbook dur ing each day of field effort . A log book will be assigned to the field
task and will have a unique document control number. The logbook wil l be bound
and wi l l have consecutively numbered pages. The field team leader will be
responsible for ensuring that sufficient detail is recorded. Logbooks wil l contain
suff ic ient information so that field activities can be reconstructed without relying
on the memory of the field crew. All entries shall be made with indelible ink.
Each day's entries will be initialed and dated at the end by the author, and a line
will be drawn through the remainder of the page. All corrections shall consist of
line-out deletions that are initialed. Entries in logbooks wi l l include:

1) Date and time of start ing work.

2) Name of field task leader and team members.

3) Purpose of proposed work effort.

4) Description of work area, including information on photographs taken.

5) Location of work area, including map reference.

6) Details of work effort , par t icular ly any deviation from the field operations
plan or standard opera t ing procedures.

7) Field observations.

8) Personnel and equipment decontaminat ion procedures.

9) Weather conditions.

For sampling efforts, specific details for each sample will be recorded on separate
sample data sheets. However, in addi t ion to the items listed above, the fol lowing
general in fo rmat ion shall be included in the logbook dur ing sampl ing efforts:
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1) Type and n u m b e r of samples .

2) Sampl ing method, p a r t i c u l a r l y dev ia t ions from the s tandard operat ing
procedures.

3) Sample location and number .

Strict custody procedures wil l be main ta ined w i t h the field logbooks. While being
used in the f ie ld , logbooks shal l remain wi th the field team at a l l times.
Photocopies of the logbooks will be used as working documents.

Photographs will be taken with a 35 mm camera wi th a 50 mm lens. For each
photograph taken, several items w i l l be recorded in the field logbooks:

1) Date and time.

2) Name of photographer.

3) Name of site and field task.

4) General direction faced and description of the subject.

5) Location on-site.

6) Sequential number of the photograph and roll number.

Photographic information from the logbooks will be photocopied and placed in the
file accompanying the slides or prints.

HEALTH AND SAFETY CONSIDERATIONS

The Contractor or PRP(s) will submit a Site Safety Plan to the EPA RPM for
approval. All field personnel will have thoroughly reviewed the approved Site
Safety Plan and will understand the safety considerations and should be familiar
with emergency procedures prior to site entry. All field personnel at the site will
have been trained and authorized to use respiratory protection, if necessary.

It will be the responsibility of the EPA RPM to coordinate with City Officials
(regarding the police f i r ing range adjacent to the old sewage treatment plant and
access to the west Sewage Treatment Plant) and contact ind iv iduals (regarding
access to private yards and leashing (if necessary) of dogs dur ing sampling).

SAMPLE PACKAGING, LABELING AND PRESERVATION

The sample packaging/s taging area location wi l l be determined daily based on
sample locations and safe ty . All samples will be transferred into glassware and
capped immediately with te f lon- l ined lids. Bottles and caps will be supplied by an
EPA approved sample bottle supplier.

Upon containerization, each sample wi l l be labeled w i t h a site name, sample
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location, un ique sample number , collection t ime, and type of ana lys is to be
performed. Dupl icate containers w i l l be assigned d i f f e r en t sample numbers. Labels
are provided by the bottle supplier . The labe l is then covered w i t h wide clear tape
to protect the label. A serial ized sample tag, provided by EPA, w i l l be tied to the
bott le neck. A chain-of-custody seal will be f i l l ed out , signed, and then af ixed over
the bott le cap. The bottles wil l then be placed in a zip-lock plastic bag. The bottles
should then be placed in ind iv idua l sample cans. An absorbent material should be
poured in to the can to cushion the glassware and absorb any spills due to breakage
dur ing transport. The can should then be closed and a completed Chain-of-Custody
seal attached across the top-

Al l samples w i l l be placed in coolers for overnight de l ivery to a designated
laboratory. A d d i t i o n a l packing mater ia l may be needed to f i l l voids in the cooler.

CHAIN OF CUSTODY

A required part of any sampling and ana ly t ica l program is to protect the in tegr i ty
of, and keep track of, samples f rom collection to data reporting. This includes the
a b i l i t y to trace the possession and hand l ing of samples f rom the time of collection,
through analysis and f ina l disposition. This documentat ion is referred to as "chain-
of-custody."

Numerous sample iden t i f i ca t ion documents will be used to ma in ta in iden t i f i ca t ion
and ehain-of-custody of all samples collected and to control sample disposition.
These include: sample identif ication tags, receipt for samples forms, custody seals,
chain-of-custody records, sample labels, and possibly other laboratory specific forms.
All forms should be filled out wi th waterproof ink.

All necessary sample identif ication tags will be provided or approved by the EPA
and the serial numbers will be recorded in the f ield notebook. Sample tags will be
attached to each sample collected. Unused tags will be returned to the Field Team
Leader.

Samples shipped to the designated laboratory will be placed in coolers sealed with
custody seals. Two seals will be placed on each cooler, one at the front and one at
the back. Clear tape will be placed over the seals to ensure tha t seals are not
accidentally broken dur ing shipment. All samples will be shipped under
requirements listed in 49 CFR 172.101. Any addit ional requi rements (i.e. labels) by
the delivery service should be determined prior to the commencement of sampling.

All samples will be accompanied by a Chain-of-Custody Record. When t rans fe r r ing
samples, the individuals relinquishing and receiving should sign, date, and note the
time on the record. This record will be used to document sample custody t ransfer
from the sampler to another contractor's team member, to a shipper, or to the
designated laboratory.

Samples will be packaged proper ly for sh ipment and dispatched to the designated
laboratory for analysis, with a separate Chain-of-Custody record accompanying each
shipment. The method of shipment, courier name, and other per t inent i n fo rma t ion
wil l be entered in the "remarks" section of the Chain-of-Custody Record.
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All shipments wi l l be accompanied by the Chain-of-Custody Record ident i fying its
contents. The original record accompanies the shipment, and the yellow copy should
be given to the Contractor's or PRP(s) Field Team Leader.

Other forms may be required, dependent upon the laboratory selected. It may also
be necessary to notify the Sample Management Office (SMO) in Alexandria,
Virginia of the shipment informat ion (i.e. laboratory name, airbi l l number) if a
Contract Laboratory Program (CLP) laboratory is being uti l ized. This information
wil l be obtained from the RPM upon selection of the designated laboratory.

SAMPLING PERSONNEL/ACTIVITIES SCHEDULE

Contractor or the PRP(s) shall provide the EFA RPM with the name of the Field
Team Leader and names of other team members. Contractor or the PRP(s) shall be i'~-
able to provide, at EPA request, proof of OSHA approved safety certification for all -
team members. ,-̂

Sampling activities will be scheduled according to laboratory avai labi l i ty , and an
agreed upon time-frame between EPA and the Contractor or the PRP(s).
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Sampl ing Plan 1

INTRODUCTION

A stat ist ical s a m p l i n g e f fo r t w i l l be conducted in Jacksonvil le , Arkansas to
determine the representat ive concentra t ions of TCDD in Vcrtac Chemical
Corporation (Vcr tac) offsi tc areas where elevated levels of d iox ins have been
detected in grab samples, as well as in other offsi te areas of potent ia l risks. Three
separate sampl ing plans were requested unde r th i s Work Ass ignment . These plans
address: 1) creek sampl ing ; 2) lake and pond sampl ing ; and 3) res ident ia l sampling.

SITE BACKGROUND

Herbicides, i n c l u d i n g di- and t r i - ch lo rophcnoxyace t i c acids, have been
manufac tu red and fo rmula ted at the Vertac P lan t in Jacksonville, Arkansas over the
last 30+ years. Tctrachlorodibcnzo-p-dioxin (TCDD) is a by-product of the
production of these herbicides. Herbicides wastes which contained TCDD were
discharged into the sani tary sewer and into Rocky Branch, a small watercourse tha t
f lows into Bayou Meto. Subsequent ly the downstream wastewater t reatment
faci l i t ies . Bayou Meto, and flood plains of Rocky Branch and Bayou Meto became
contaminated wi th TCDD.

At tent ion was first focused on the Vertac site as a possible source of TCDD
contamination af te r the Nat ional Dioxin Survey of 1978. Since then several
investigations, including the RI conducted by the EPA, have confirmed TCDD
contamination in the wastewater facili t ies (a sani ta ry sewer system, an old sewage
treatment p lant which is not in service and, an active aeration pond and two
oxidation basins); in two waterways which drain th i s area and receive treated
wastewater e f f l u e n t (Rocky Branch and Bayou Meto); and in the flood plains
adjacent to these waterways.

PROPOSED SAMPLE LOCATIONS AND ANALYSES

All sampling will be conducted by the Contractor or a po ten t i a l ly responsible party
or parties (PRPs) in accordance with this sampling plan. EPA will be present in an
oversight role and wi l l split 10 percent of the samples analyzed. Approximate
sample locations are shown on Map 1. This sampl ing plan addresses the
aforement ioned (2) lake and pond sampl ing .

The Contractor or PRP(s) wi l l sample:

o Aerat ion pond - Jacksonvi l le Was tewater Treatment Plant. (Map 1 - Area F)

o Lagoons - J acksonv i l l e Wastewater Trea tment P l an t . (Map 1 - Area G1/G2)

o Lake Dupree. (Map I - Area I)
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Approximately 22 soil and sediment samples will be analyzed by the Contractor or
PRP(s) and approximate ly 2 of those wi l l be s p l i t w i th EPA (10 percent of the to t a l
number of samples analyzed). (See sample locations on Map 1).

All samples will be analyzed for total TCDD on a 48 hour t u r n a r o u n d , semi-isomer
specific analysis by tandem mass spectrometry (GC/MS/MS). (At tachment 1). This
allows for a fast quan t i t a t i ve screening of samples. Any samples w i t h levels greater
than 1.0 ppb wil l be reanalyzed us ing an isomer-specific analysis for 2,3,7,8-TCDD
only.

The number and location of sample points in a given sampl ing plan is dependent on
the number of samples necessary to meet the sampling objectives, which for this
plan is tha t of screening. Composite s a m p l i n g wil l be used in this sampl ing project.
Composite sampling techniques are discussed under "Sample Methodology."

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROCEDURES

The purpose of collecting split samples is to perform a qua l i ty assurance moni tor ing
of the sampling procedures. The sampl ing methods detailed in th is sampling plan
shall be adhered to s t r ic t ly and any deviat ions or addi t ions to t h i s plan wi l l be
careful ly documented in a f ield notebook and approved by the EPA Remedial
Project Manager (RPM) prior to commencement of sampl ing , or changes will be
approved in accordance wi th procedures inc luded in a Consent Adminis t ra t ive
Order.

Quali ty Control (QC) samples will include duplicates, field blanks, (background) and
equipment rinsate blanks (if necessary). Field blanks wi l l consist of an appropriate
matrix chosen by the RPM and should be taken offsite. These samples should also
have the same soil characteristics of the sampling area. QC samples should comprise
25% of the total number of samples taken. (At tachment 3)

SAMPLE METHODOLOGY (GENERAL)

Specific equipment to be used in the sampling procedures should be noted in the
decontamination section of the Site Safety Plan to be approved by the EPA RPM.
The method used to f lag the sample locations will also be determined by the EPA
RPM.

Soils

Each al iquot will consist of 2 spoonfuls of soil of approximate equal weight taken
from the top 3 inches of soil. Coarser fragments (or grass) should not be included
in the sample. The soil should be collected in a container, such as a stainless steel
pan, which wil l allow for the proper mixing of the soil. It is v i t a l that the soil be
homogenized. Af te r the soil has been well mixed, it w i l l be t rans fe r red to a glass
sample container w i t h te f lon lid.

The use of spoons or scoops (stainless steel) allows for rapid sample collection.
However, a small soil corer (stainless steel) w i l l provide consistent soil volume and
depth.
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Sediments

Where noted, "top" sediment samples are to be regarded as the mater ia l on the
surface of the bed on the lagoons, lakes, and aerat ion pond. "Bottom" sediment
refers to the sediment direct ly above bedrock, i.e. point of resistance.

Sediment samples wi l l be taken wi th a stainless steel tube , hollow auger or another
RPM approved method. Af t e r the sampling appara tus is extracted from the
sediment bed, an implement such as a stainless steel spoon should be used to remove
the sample and to place in a glass sample jar.

In the event the creek beds are dry , then spoons, scoops, or small corers could be
used.

SAMPLING METHODOLOGY (SPECIFIC)

This sampling plan addresses the lake and pond areas previously noted. (Map 1 -
Area F,G1/G2;I). Sampling wil l be conducted in the following manner:

Area F - Aeration Pond (Jacksonvil le Wastewater Treatment)

Soil:

o Samples will be taken approximately every 20 feet on the dike surrounding the
pond for a total of 50 sample locations, one composite sample.

o Samples will be taken wi th in 10 feet of the dike's edge, on the water (freeboard)
side.

Sediment:

o The aeration basin wi l l be divided in to 3 equal grids.

o Each grid will have 2 composite samples - 1 top sediment, 1 bottom sediment.

o Each composite sample wil l consist of no less than 6 aliquots.

o Aliquot locations wil l be selected randomly by the Contractor or PRP(s) and/or
the EPA RPM and approved by the RPM.
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Area Gl - Lagoon ( Jacksonv i l l e Wastcwatcr Trea tment )

Soil:

o Samples will be taken approximate ly every 55 feet on the road/dike sur rounding
the lagoon on the 3 outer sides. This wil l be 25 sample port ions and does not
include the road/dike separat ing the 2 lagoons.

o Samples will be taken w i t h i n 10 feet of the water's edge.

Sediment:

o The lagoon wil l be divided i n t o 2 equal grids - cast and west.

o Each grid w i l l have 2 composite samples - 1 top sediment, 1 bottom sediment.

o Each composite sample w i l l consist of no less than 4 a l iquots .

o Aliquot locations wil l be selected randomly by the Contractor or PRP(s) and/or
the EPA RPM and approved by the RPM.

Area G2 - Lagoon ( Jacksonvi l l e Wastewatcr Trea tment )

This lagoon wil l be sampled in the same manne r as Area Gl.

Area I - Lake Dupree

Soil:

o Samples will be taken approximately every 60 feet on the dike sur rounding the
lake for a total of 50 sample portions, one composite sample.

o Samples will be taken within 5 feet of the water's edge.

Sediment:

o The lake will be divided into 4 equal grids.

o Each grid will have I composite sample - the top sediment.

o Each composite will consist of no less t han 6 aliquots.

o Aliquot locations will be selected randomly by the Contractor or PRP(s) and/or
the EPA RPM and approved by the RPM.

FIELD DECONTAMINATION OF SAMPLING EQUIPMENT

All equipment used in the sampl ing event shall be decontaminated prior to in i t i a l
use and between samples to prevent cross-contamination between samples. The
procedure will involve washing tools with a solution of laboratory grade detergent
and potable water, followed by rinses with fresh potable water, disti l led water, and
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f ina l ly hexanc. When possible, disposable equipment should be used in order to
m i n i m i z e decontaminat ion time in the field. Exact procedures for decontaminat ion
and u l t imate disposal of all disposed equ ipment w i l l be addressed by the Contractor
or PRP(s) in the site safety plan.

FIELD NOTEBOOKS AND PHOTOGRAPHS

All pert inent field survey and sampling effort in format ion shall be recorded in a
logbook d u r i n g each day of field effort . A log book wil l be assigned to the field
task and wil l have a u n i q u e document control number. The logbook will be bound
and will have consecutively numbered pages. The f ield team leader wil l be
responsible for ensur ing that suff ic ient detai l is recorded. Logbooks will contain
su f f i c i en t in fo rmat ion so that field act ivi t ies can be reconstructed w i t h o u t r e ly ing
on the memory of the f ield crew. All entries shal l be made wi th indel ible ink.
Each day's entries wil l be ini t ialed and dated at the end by the au tho r , and a l i n e
will be drawn th rough the remainder of the page. Al l corrections sha l l consist of
l ine-out deletions that are ini t ialed. Entries in logbooks w i l l include:

1) Date and time of s tar t ing work.

2) Name of field task leader and team members.

3) Purpose of proposed work effort .

4) Description of work area, inc luding informat ion on photographs taken.

5) Location of work area, including map reference.

6) Details of work ef for t , particularly any deviation from the field operations
plan or standard operating procedures.

7) Field observations.

8) Personnel and equipment decontamination procedures.

9) Weather conditions.

For sampling efforts , specific details for each sample will be recorded on separate
sample data sheets. However, in addition to the items listed above, the fol lowing
general information shal l be included in the logbook d u r i n g sampl ing efforts :

1) Type and number of samples.

2) Sampling method, par t icular ly deviations from the s tandard operat ing
procedures.

3) Sample location and number.

Str ict custody procedures will be maintained wi th the f ield logbooks. While being
used in the field, logbooks sha l l remain with the field team at a l l times.
Photocopies of the logbooks will be used as working documents.
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Photographs w i l l be t aken wi th a 35 mm camera with a 50 mm lens. For each
photograph taken, several i t ems wi l l be recorded in the field logbooks:

1) Date and t ime.

2) Name of photographer.

3) Name of s i te and f i e ld task.

4) General direction faced and description of the subject.

5) Location on-site.

6) Sequential n u m b e r of the photograph and roll n u m b e r .

Photographic i n fo rma t ion f rom the logbooks w i l l be photocopied and placed in the
f i le accompanying the slides or p r in t s .

HEALTH AND SAFETY CONSIDERATIONS

The Contractor or PRP(s) wi l l submit a Site Safety Plan to the EPA RPM for
approval. All f ie ld personnel wi l l have thoroughly reviewed the approved Site
Safe ty Plan and will understand the safety considerations and should be famil iar
wi th emergency procedures prior to site entry. All field personnel at the site will
have been trained and authorized to use respiratory protection, if necessary.

It will be the responsibility of the EPA RPM to coordinate with City Officials
(regarding the police f i r ing range adjacent to the old sewage treatment plant and
access to the west Sewage Treatment Plant) and contact individuals (regarding
access to private yards and leashing (if necessary) of dogs dur ing sampling).

SAMPLE PACKAGING, LABELING AND PRESERVATION

The sample packaging/staging area location will be determined dai ly based on
sample locations and safety. All samples will be transferred into glassware and
capped immediately with teflon-lined lids. Bottles and caps will be supplied by an
EPA approved sample bottle supplier.

Upon containerization, each sample wi l l be labeled with a site name, sample
location, unique sample number , collection time, and type of analysis to be
performed. Duplicate containers wi l l be assigned d i f fe ren t sample numbers. Labels
are provided by the bott le supplier . The label is then covered w i t h wide clear tape
to protect the label. A serialized sample tag, provided by EPA, wi l l be tied to the
bottle neck. A chain-of -custody seal will be fi l led out, signed, and then af ixed over
the bottle cap. The bottles w i l l then be placed in a zip-lock plastic bag. The bottles
should then be placed in indiv idual sample cans. An absorbent material should be
poured into the can to cushion the glassware and absorb any spills due to breakage
du r ing transport. The can should then be closed and a completed Chain-of-Custody
seal attached across the top.
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All samples will be placed in coolers for overn ight delivery to a designated
laboratory. Additional packing material may be needed to fi l l voids in the cooler.

CHAIN OF CUSTODY

A required part of any sampling and analyt ical program is to protect the integrity
of, and keep track of, samples from collection to data reporting. This includes the
abi l i ty to trace the possession and handl ing of samples from the time of collection,
through analysis and f i n a l disposi t ion. This documenta t ion is referred to as "chain-
of-custody."

Numerous sample ident i f ica t ion documents will be used to main ta in identification
and chain-of-custody of a l l samples collected and to control sample disposition.
These include: sample ident i f ica t ion tags, receipt for samples forms, custody seals,
chain-of-custody records, sample labels, and possibly other laboratory specific forms.
All forms should be f i l l ed out with waterproof ink.

All necessary sample identif ication tags will be provided or approved by the EPA
and the serial numbers will be recorded in the field notebook. Sample tags will be
attached to each sample collected. Unused tags will be returned to the Field Team
Leader.

Samples shipped to the designated laboratory will be placed in coolers sealed with
custody seals. Two seals will be placed on each cooler, one at the front and one at
the back. Clear tape will be placed over the seals to ensure that seals are not
accidentally broken during shipment. All samples will be shipped under
requirements listed in 49 CFR 172.101. Any additional requirements (i.e. labels) by
the delivery service should be determined prior to the commencement of sampling.

All samples will be accompanied by a Chain-of-Custody Record. When transferring
samples, the individuals relinquishing and receiving should sign, date, and note the
time on the record. This record will be used to document sample custody transfer
from the sampler to another contractor's team member, to a shipper, or to the
designated laboratory.

Samples will be packaged properly for shipment and dispatched to the designated
laboratory for analysis, with a separate Chain-of-Custody record accompanying each
shipment. The method of shipment, courier name, and other pertinent information
will be entered in the "remarks" section of the Chain-of-Custody Record.

All shipments will be accompanied by the Chain-of-Custody Record identifying its
contents. The or iginal record accompanies the shipment, and the yellow copy should
be given to the Contractor's or PRP(s) Field Team Leader.

Other forms may be required, dependent upon the laboratory selected. It may also
be necessary to notify the Sample Management Office (SMO) in Alexandria,
Virginia of the shipment information (i.e. laboratory name, airbill number) if a
Contract Laboratory Program (CLP) laboratory is being utilized. This information
will be obtained from the RPM upon selection of the designated laboratory.
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SAMPLING PERSONNEL/ACTIVITIES SCHEDULE

Contractor or the PRP(s) s h a l l provide the EPA RPM wi th the name of the Fie ld
Team Leader and names of o ther team members. Contractor or the PRP(s) sha l l be
able to provide, at EPA request , proof of OSHA approved safe ty cer t i f ica t ion for a l l
t eam members.

Sampling ac t iv i t ies wil l be scheduled according to labora tory a v a i l a b i l i t y , and an
agreed upon t i m e - f r a m e between EPA and the Contractor or the PRP(s).
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INTRODUCTION

A statistical sampl ing effort wi l l be conducted in Jacksonvil le, Arkansas to
determine the representat ive concentrat ions of TCDD in Vertac Chemical
Corporation (Vertac) offs i te areas where elevated levels of dioxins have been
detected in grab samples, as well as in other of fs i te areas of potential risks. Three
separate sampling plans were requested under t h i s Work Assignment. These plans
address: I) creek s a m p l i n g ; 2) lake and pond sampl ing ; and 3) resident ia l sampling.

SITE BACKGROUND

Herbicides, inc lud ing di- and tr i -chlorophenoxyacctic acids, have been
manufactured and formulated at the Vertac Plant in Jacksonville, Arkansas over the
last 30+ years. Tetrachlorodibenzo-p-dioxin (TCDD) is a by-product of the
production of these herbicides. Herbicides wastes which contained TCDD were
discharged into the sani tary sewer and into Rocky Branch, a small watercourse tha t
flows into Bayou Meto. Subsequently the downstream wastewater t rea tment
facilities. Bayou Meto, and flood pla ins of Rocky Branch and Bayou Meto became
contaminated wi th TCDD.

Attent ion was first focused on the Vertac site as a possible source of TCDD
contamination af ter the Nat ional Dioxin Survey of 1978, Since then several
investigations, i nc lud ing the RI conducted by the EPA, have confirmed TCDD
contamination in the wastewater facilities (a sanitary sewer system, an old sewage
treatment plant which is not in service and, an active aeration pond and two
oxidation basins); in two waterways which drain this area and receive treated
wastewater e f f luen t (Rocky Branch and Bayou Meto); and in the flood plains
adjacent to these waterways.

PROPOSED SAMPLE LOCATIONS AND ANALYSES

All sampling will be conducted by the Contractor or a potent ia l ly responsible party
or parties (PRPs) in accordance with this sampling plan. EPA wil l be present in an
oversight role and wi l l sp l i t 10 percent of the samples ana lyzed . Approximate
sample locations are shown on Map 1. This sampl ing plan addresses the
aforementioned (3) resident ial sampling.

The Contractor or PRP(s) will sample:

o Specific areas of the res ident ia l area south of the Ver tac property. (Map 1 -
Areas C,D).

o Areas of the res ident ia l area south of the Ver tac proper ty - gross ( l a r g e ) grid.
(Map 1 - Area D)



Work Ass ignmen t No. 649 2

o The Old Sewage Trea tment Plant. (Map 1 - Area E1/E2)

o Ditch con ta in ing manhole 2043 near Redmond Road and Hwy. 67, (Map 1 -
Area H)

o Dry stream bed paral lel to Rocky Branch, south of Redmond Road. (Map 1 •
Area M)

Approx ima te ly 75 soil and sediment or composite samples wi l l be analyzed by the
Contractor or PRP(s) and approximately 7 of those wi l l be split with EPA (10
percent of the total number of samples analyzed). (See sample locations on Map 1).

All samples wi l l be analyzed for total TCDD on a 48 hour t u r n a r o u n d , semi-isomer
specific analysis by tandem mass spectrometry (GC/MS/MS). (At tachment 1). This
allows for a fast q u a n t i t a t i v e screening of samples. Any samples w i th levels greater
than 1.0 ppb wi l l be reanalyzed using an isomer-specific analysis for 2,3,7,8-TCDD
only .

The number and location of sample points in a given sampl ing plan is dependent on
the number of samples necessary to meet the sampl ing objectives, which for this
plan is that of screening. Composite sampl ing will be used in th is sampl ing project.
Composite sampling techniques are discussed under "Sample Methodology."

This plan is based on random statistical sampling procedures to ensure a 95%
confidence factor (At tachment 2).

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROCEDURES

The purpose of collecting split samples is to perform a qual i ty assurance monitor ing
of the sampling procedures. The sampling methods detailed in this sampling plan
shall be adhered to strictly and any deviations or additions to this plan wil l be
careful ly documented in a field notebook and approved by the EPA Remedial
Project Manager (RPM) prior to commencement of sampling, or changes will be
approved in accordance wi th procedures included in a Consent Adminis t ra t ive
Order.

Quality Control (QC) samples wi l l include duplicates, field blanks, (background) and
equipment rinsatc blanks (if necessary). Field blanks will consist of an appropriate
matrix chosen by the RPM and should be taken offsite. These samples should also
have the same soil characteristics of the sampling area. QC samples should comprise
25% of the total number of samples taken. (At tachment 3)

SAMPLE METHODOLOGY (GENERAL)

Specific equipment to be used in the sampl ing procedures should be noted in the
decontaminat ion section of the Site Safety Plan to be approved by the EPA RPM.
The method used to f lag the sample locations wi l l also be determined by the EPA
RPM.
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Soils

Each sample wil l consist of 2 spoonfuls of soil of approximate equal weight taken
from the top 3 inches of soil. Coarser fragments (or grass) should not be included
in the sample. The soil should be collected in a container, such as a stainless steel
pan, which will allow for the proper mixing of the soil. It is v i t a l that the soil be
homogenized. A f t e r the soil has been well mixed, it wil l be t ransfer red to a glass
sample container with teflon lid.

The use of spoons or scoops (stainless steel) allows for rapid sample collection.
However, a small soil corer (stainless steel) will provide consistent soil volume and
depth.

SAMPLING METHODOLOGY (SPECIFIC)

This sampl ing plan addresses the res ident ia l areas as previously noted. Fine grid
sampling methods wi l l be used at Location C. A variat ion of f i n e gr id sampling
wi l l be used at Locations EI /E2 , H, and M and r andom grab sampl ing w i l l be used
at Location D.

Fine grid sampling wil l be based on the document "A Sampling Strategy for
Cleanups of Dioxins in Soils" (Attachment 2). Modifications will be made as deemed
appropriate by the EPA RPM.

The maximum area for one grid wil l be 5,000 sq. ft . The grid wi l l be subdivided
into areas no larger than 10 f t x 10 f t . Each sub grid will be marked in the center.
Two spoonfuls of soils will be taken approximately 2.5 f t to the north of the mark,
2.5 f t to the west of the mark, and 2.5 f t to the south of the mark. All north
aliquots will be composited to form one sample, all west another, and all south the
third. All composite samples will be analyzed by the rapid determinat ion screening
method.

Samples will also be taken to confirm mixing technique. The number and type of
samples will be determined by the EPA RPM.

The sampling method used for each location (Figures C,D,E,H,M) is as follows:

Area C - Resident ia l

o This area will be gridded according to fine grid procedures.

o Grids wil l begin at the Rocky Branch / t r ibu ta ry con f luen t and go no r thward to
the Vertac fence line.

o Grids wil l be adjacent to Rocky Branch and its t r i b u t a r y , on the residential side
of the creek.

o Grids wil l be approximately 20'x 250' in the wooded area south of 2111 West
Lane on the west leg of Rocky Branch Creek and south of the apar tments on the
east leg. Grids 20' x property lines shall be used in a l l other appropr ia te areas.
Two adjacent grids each 20' in w id th wil l be sampled.
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o Any natura l occurrences such as drainage areas should be considered when
sampling.

o If sample results are above 1 ppb for the grid closest to the creek, then the
composite samples from the adjacent grid ( fur ther into the residential area) will
be analyzed.

o The manhole area (manhole No. 2734) in the side yard at 612 Oakley will be fine
gridded. Grid size and direction will be determined at the location dependent
on site-specific needs.

o The manhole area (manhole No. 2745) in the backyard at 1704 Hill Street will be
f ine gridded. Grid size and direction wi l l be determined at the location
dependent on site-specific needs.

Area D - Residential

o This area will be divided into 2 large grids - east and west.

o Three samples wi l l be taken in each grid.

o Samples wi l l be random grab samples, not composites- Locations will be
determined by the Contractor or PRP(s) and the EPA RPM.

Area E1/E2 - Old Sewage Trea tment Plant

Drying Bed Area:

o This area will have 2 grids - drying beds and non-bed areas.

o A total of 50 samples will be taken in the sludge beds for one composite sample.
Locations will be determined at the time of sampling by the EPA RPM.

o A total of 50 portions will be taken in the area outside the drying beds for one
composite sample. Locations will be determined at the time of sampling by the
EPA RPM.

Clarifier Area:

o This area wil l be considered one grid area.

o A total of 50 portions w i l l be taken in this area for one composite sample.
Locations will be determined at the time of sampling by the EPA RPM.

Area H - Drainage di tch with Manhole 2043

o The lowest level of the ditch wi l l be considered one grid.

o The grid will be a rec tangular area para l le l to South Redmond Road which
encompasses the area shown as Area H.

o Approximately 40 portions wi l l be taken in the grid for one composite sample.
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These samples will be taken by f ine grid procedures.

Area M - Dry stream bed

o The dry stream bed will be divided into 3 grid areas • 2 equal grids south of
South Redmond Road south to the drainage line from the old sewage treatment
plant and 1 grid (size of each of the other grids) south of the drainage line.

o The grids will be approximately 10'x500'.

o Approximately 50 portions wil l be taken in each grid for one composite sample
per grid.

o Samples wi l l be taken every 10 feet at the mid-point of the creek bed, to obtain
one composite sample of 50 portions.

FIELD DECONTAMINATION OF SAMPLING EQUIPMENT

All equipment used in the sampling event shall be decontaminated prior to ini t ia l
use and between samples to prevent cross-contamination between samples. The
procedure will involve washing tools wi th a solution of laboratory grade detergent
and potable water, followed by rinses with fresh potable water, distilled water, and
f ina l ly hexanc. When possible, disposable equipment should be used in order to
minimize decontamination time in the field. Exact procedures for decontamination
and ult imate disposal of all disposed equipment will be addressed by the Contractor
or PRP(s) in the site safety plan.

FIELD NOTEBOOKS AND PHOTOGRAPHS

All pertinent field survey and sampling ef for t information shall be recorded in a
logbook during each day of field effort. A log book will be assigned to the field
task and will have a unique document control number. The logbook will be bound
and will have consecutively numbered pages. The field team leader will be
responsible for ensuring that suff icient detail is recorded. Logbooks will contain
sufficient information so that field activities can be reconstructed without relying
on the memory of the field crew. All entries shall be made with indelible ink.
Each day's entries will be initialed and dated at the end by the author , and a line
wil l be drawn through the remainder of the page. All corrections shall consist of
line-out deletions that are ini t ia led. Entries in logbooks wi l l include:

1) Date and time of starting work.

2) Name of field task leader and team members.

3) Purpose of proposed work effor t .

4) Description of work area, inc luding informat ion on photographs taken.

5) Location of work area, including map reference.



Work Assignment No. 649 6

6) Details of work effort , particularly any deviation from the field operations
plan or standard operating procedures.

7) Field observations.

8) Personnel and equipment decontamination procedures.

9) Weather conditions.

For sampling efforts, specific details for each sample will be recorded on separate
sample data sheets. However, in addition to the items listed above, the following
general informat ion shal l be included in the logbook during sampling efforts:

1) Type and n u m b e r of samples.

2) Sampling method, par t icu lar ly devia t ions from the standard operat ing
procedures.

3) Sample location and number.

Strict custody procedures wil l be maintained with the field logbooks. While being
used in the field, logbooks shall remain wi th the field team at all times.
Photocopies of the logbooks will be used as working documents.

Photographs will be taken with a 35 mm camera with a 50 mm lens. For each
photograph taken, several items will be recorded in the field logbooks:

1) Date and time.

2) Name of photographer.

3) Name of site and field task.

4) General direction faced and description of the subject.

5) Location on-site.

6) Sequential number of the photograph and roll number.

Photographic informat ion f rom the logbooks will be photocopied and placed in the
file accompanying the slides or prints.

HEALTH AND SAFETY CONSIDERATIONS

The Contractor or PRP(s) will submit a Site Safety Plan to the EPA RPM for
approval. All f ield personnel will have thoroughly reviewed the approved Site
Safety Plan and will understand the safety considerations and should be familiar
wi th emergency procedures prior to site entry. All f ield personnel at the site will
have been trained and authorized to use respiratory protection, if necessary.

It w i l l be the responsibility of the EPA RPM to coordinate with City Officials
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(regarding the police f i r i ng range adjacent to the old sewage treatment plant and
access to the west Sewage Treatment Plant) and contact ind iv iduals (regarding
access to private yards and leashing (if necessary) of dogs dur ing sampling).

SAMPLE PACKAGING, LABELING AND PRESERVATION

The sample packaging/staging area location wi l l be determined daily based on
sample locations and safety. All samples w i l l be transferred into glassware and
capped immediately with teflon-l ined lids. Bottles and caps will be supplied by an
EPA approved sample bottle supplier.

Upon containerizat ion, each sample w i l l be labeled wi th a site name, sample
location, unique sample number , collection t ime, and type of analysis to be
performed. Duplicate containers wil l be assigned d i f f e ren t sample numbers. Labels
are provided by the bott le supplier . The label is then covered with wide clear tape
to protect the label. A serialized sample tag, provided by EPA, wi l l be tied to the
bottle neck. A chain-of-custody seal wi l l be f i l l ed out, signed, and then afixed over
the bottle cap. The bottles wi l l then be placed in a zip-lock plastic bag. The bottles
should then be placed in indiv idual sample cans. An absorbent material should be
poured into the can to cushion the glassware and absorb any spills due to breakage
dur ing transport. The can should then be closed and a completed Chain-of-Custody
seal attached across the top.

All samples will be placed in coolers for overnight delivery to a designated
laboratory. Additional packing material may be needed to fill voids in the cooler.

CHAIN OF CUSTODY

A required part of any sampling and analytical program is to protect the integri ty
of, and keep track of, samples from collection to data reporting. This includes the
abi l i ty to trace the possession and handl ing of samples from the time of collection,
through analysis and f inal disposition. This documentation is referred to as "chain-
of-custody,"

Numerous sample identification documents wi l l be used to maintain identification
and chain-of-eustody of all samples collected and to control sample disposition.
These include: sample identification tags, receipt for samples forms, custody seals,
chain-of-custody records, sample labels, and possibly other laboratory specific forms.
All forms should be fil led out w i th waterproof ink.

All necessary sample identif icat ion tags wil l be provided or approved by the EPA
and the serial numbers wi l l be recorded in the field notebook. Sample tags will be
attached to each sample collected. Unused tags wi l l be re turned to the Field Team
Leader.

Samples shipped to the designated laboratory wil l be placed in coolers sealed with
custody seals. Two seals wi l l be placed on each cooler, one at the front and one at
the back. Clear tape will be placed over the seals to ensure that seals are not
accidentally broken dur ing shipment. All samples wil l be shipped under
requi rements listed in 49 CFR 172.101. Any add i t iona l requirements (i.e. labels) by
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the delivery service should be determined prior to the commencement of sampling.

All samples will be accompanied by a Chain-of-Custody Record. When transferring
samples, the individuals relinquishing and receiving should sign, date, and note the
time on the record. This record will be used to document sample custody transfer
from the sampler to another contractor's team member, to a shipper, or to the
designated laboratory.

Samples will be packaged properly for shipment and dispatched to the designated
laboratory for analysis, with a separate Chain-of-Custody record accompanying each
shipment. The method of shipment, courier name, and other pertinent information
will be entered in the "remarks" section of the Chain-of-Custody Record.

All shipments wi l l be accompanied by the Chain-of-Custody Record iden t i fy ing its
contents. The or iginal record accompanies the shipment, and the yellow copy should
be given to the Contractor's or PRP(s) Field Team Leader.

Other forms may be required, dependent upon the laboratory selected. It may also
be necessary to notify the Sample Management Office (SMO) in Alexandria,
Virginia of the shipment information (i.e. laboratory name, airbil l number) if a
Contract Laboratory Program (CLP) laboratory is being utilized. This informat ion
will be obtained from the RPM upon selection of the designated laboratory.

SAMPLING PERSONNEL/ACTIVITIES SCHEDULE

Contractor or the PRP(s) shall provide the EPA RPM with the name of the Field
Team Leader and names of other team members. Contractor or the FRP(s) shall be
able to provide, at EPA request, proof of OSHA approved safety certification for all
team members.

Sampling activities will be scheduled according to laboratory availability, and an
agreed upon time-frame between EPA and the Contractor or the PRP(s).
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T h i s m e t h o d is f o r u se - I n the r a p i d d e t e r m i n a t i o n of 2 ,3 , / ,a-1 etracn l o r o -
d i f e n z o - p - d i o x i n ( 2 , 3 , 7 r - T C O D ) i n soi l and sed iment , "hen 2 ,3 ,7 ,8-TCDO is
k n o w n to be the p r i n c i p , or only t e t r a c h l o r o d i b e n z o d . i n isomer present .
The method is not s p e c i f i c f o r the 2 ,3 ,7 ,8 -TCDD isorner , un l e s s a c a p i l l a r y
c o l u m n w h i c h separa tes that isorar f r o m the other 21 TCDO Isomers •is employed ,
The method is a p p l i c a b l e in the c o n c e n t r a t i o n range of 0.3-25 u g / k g .

The method employs a t a n d e m q u a d r u p l e mass spect rometer ( M S / M S ) as the
f i n a l de tec to r . The s p e c i f i c i t y of de t ec t i on i n h e r e n t i n such a system
s i g n i f i c a n t l y reduces the neea f o r s a m p l e c l e a n u p . T h i s , i n t u r n , i m p r o v e s
p r o d u c t i v i t y and cos t - e f f ec t i venes s r e l a t i v e to other h i g h r e s o l u t i o n and low
r e s o l u t i o n G C / M S a n a l y s i s t e chn iques . The a p p a r a t u s and methods d e s c r i b e d

-are d e s i g n e d fo r use i n a m o b i l e l abo ra to ry , w h i c h pe rmi t s on-s i t e a n a l y s e s .

The method is i n t e n d e d to be used when a n a l y t i c a l r e su l t s are r equ i r ed
r a p i d l y , such as w h e n s i te c l e a n u p ope ra t i ons are i n progress . S ince the
m e t h o d is not i somer s p e c i f i c , f a l s e p o s i t i v e s , i n c l u d i n g iso-wrs o ther than
2 , 3 , 7 , 8 - T C D D , may occur . But errors in th is regard w o u l d be on the s ide of
s a f e t y . E m p h a s i s i n the method is p l a c e d on a v o i d i n g f a l s e n e g a t i v e s , as
t h i s is a more c r i t i c a l c o n s i d e r a t i o n when p u b l i c h e a l t h is to be p ro t ec t ed .

T h i s method is r e s t r i c t ed to use only by or unde r the s u p e r v i s i o n of
a n a l y s t s e x p e r i e n c e d ia the use of gas c h r o m a t o g r a p h y / t r i p l e q u a d r i p o l e mass
spec t ro ;™i te rs and s k i l l e d i n the i n t e r p r e t a t i o n of mass spec t r a .

B e c a u s e of the ex t r eme t o x i c i t y of th is c o m p o u n d , the a n a l y s t mus t
p r e v e n t e x p o s u r e to h i m s e l f , or to o t h e r s , by m a t e r i a l s k n o w n or b e l i e v e d tc
c o n t a i n 2 , 3 , 7 , 8 - T C D U . S e c t i o n I V of t h i s method c o n t a i n s g u i d e l i n e s and
p r o t o c o l s t ha i s e r v e as m-i -,'imi.m s a f e - h a n d l i n g s t a n d a r d s i n a l i m i t e d access
1 a b o r a t o r y .

A n a l v t e CAS N u m b e r

2 , 3 , 7 , 8 - T C J D 1746-01-6

I I . S U M M A R Y OF M L T H O D

F i v e ( 5 ) grams of a n h y d r o u s s o d i u m s u l f a t e is p l a c e d i n a 10 ml serurr,
v i a l ana the v i a l w i t h cap ana septum i s w e i g h e d . A p p r o x i m a t e l y 5 grans o^ a
s o i l s a m p l e i s aaded and the v i a 1 i s r e - w e i g h e d . The s a m p l e i s s p ^ k e ^ w i : n
i n t e r n a l a n d s u r r o g a t e s t a n d a r d s of i s o t o p i c a l l y l a b e l l e d 2 , 3 , 7 , 8 - T C D D . The
s a m p l e is m i x e d by s h a K i n c , a n d ex t rac ted w i t h ace ton- t r i l e / d i c n i o r c n e t h a - i e
i n the doses v i a l . An a l i q u o t of the extract i s t a k e n a n d , a f t e r se ;a ra : ' on
f r o m a c e t a m t n i e , the d i c h l o r o m e t h a n e is used d i r e c t l y fo r G C / M S / M S a n a l y s i s .
C l e a n - u p s h o u l d u s u a l l y not be n e c e s s a r y , but a c l e a n - u o p r o c e d u r e is i n c ' u c e c
f o r those s a m p l e s w m c n do no", meet q u a l i t y a s s u r a n c e c r i t e r i a . C o n c s n t r i t i 3 "
of the e x t r a c t may be done to l o w e r the m i n i m u m ce tec tao le concan t r a t ' i on .
C a p i l l a r y c o l u n r G:/MS/^".S c o n d i t i o n s a re descr ibe; : w h i c ^ a l l ix f o r s e p a r a t i o n
Of TC33 f r om tni- bulk samp le r<;tnx and measurement of TCOG in the extra:! .



;

Q u a n t i f i c a t i on is based c ;he r e sponse of n a t i v e TCDD a t i v e to the i s o t o o i c a l 1y
l a b e l l e d T C D D i n t e r n a l s t a n d a r d . P e r f o r m a n c e is assessed based on the r e s u l t s f o r
s u r r o g a t e s t a n d a r d r ecover i e s , EPA p e r f o r m a n c e e v a l u a t i o n s a m p l e s , s p i k e recovery
tes ts , and rr.ethod and f i e l d b l a n k s .

I I I . I N T E R F E R E N C E S

Method i n t e r f e r e n c e s may be caused by c o n t a m i n a n t s i n so lven t s , r e a g e n t s ,
g l ' assware and o the r s a m p l e p r o c e s s i n g h a r d w a r e tha t l e a d to d i sc re te a r t i f a c t s
a n d / o r e l e v a t e d b a c k g r o u n d s at the ions m o n i t o r e d . A l l of these m a t e r i a l s
mus t be ' r o u t i n e l y demons t ra ted to be free f r o m i n t e r f e r e n c e s u n d e r the
c o n d i t i o n s of tne a n a l y s i s by r u n n i n g labora tory me thod b l a n k s as desc r ibed
i n Sect ion V I I I .

The use of h i g h p u r i t y reagents and s o l v e n t s he lp s to m i n i m i z e i n t e r f e r e n c e
p r o b l e m s . P u r i f i c a t i o n of s o l v e n t s by d i s t i l l a t i o n i n a l l - g l a s s systems may
ba r e q u i r e d .

M a t r i x i n t e r f e r e n c e s may be caused by c o n t a m i n a n t s tha t are co-extracted
f r o m the s a m p l e . The extent of m a t r i x in te r fe rences w i l l vary cons ide rao ly
t r a m s o u r c e to source , d e p e n d i n g u p o n the na tu r e and d i v e r s i t y of the s a m p l e .
2 , 2 , 7 , 8 - T C D D is o f t en associa ted w i t h . o t h e r i n t e r f e r i n g C h l o r i n a t e d compounds
w m c h are at c o n c e r t r a t i o n s s e v e r a l m a g n i t u d e s h i g h e r tnan that of 2 ,3 ,7 ,8 -TC3D.

The use of a t r i p l e q u a d r u p o l e r.ass spect rometer as the detector serves
to m i n i m i z e the i n f l u e n c e of many of these i n t e r f e r e n t s .

I'/. S A F E T Y

Tne f o l l o w i n g s a f e t y p r a c t i c e s are exce rp ted d i r e c t l y f rom EPA Metr.cd
613, Sec t ion 4 ( J u l y 1922 v e r s i o n ) : See f o l l o w i n g page .



: ] 2 3 ! c s as. J ps'.entifli health hazard.
^um fhii ^.awpoini. exposure lo ihese
;hemicsli mu^'t be reduced lo the
' cwes t possible level by whaiavar
'•neans Bv»ilabic The laboratory *s
•sspontibfe for maintaining a currant
lAf l ieness Me of OSHA regulation*
• e -jing the sa fe handling of lh«
:- ical» specif ied in this method. A
•e^ence f i le of material da:i handling
^ecls should alto be made available 10
3 ; ; personnel involved in the chemic3l
;-3iysis. Additional references 10
aoora to rv sa fe t y B'e 'dcntt f iec'8 1 0 1 .
3en;ene and 2.3.7,8-TCDD have been
Ccr- t i t i cd is suspected human or
•nammatian ca'cmogens.

•1 2 Each laboratory must develop a
:','ict s a f e t y prog'am for handling of
2 .3 .7 .B -TC3D. The following labora-
to ry pract ices are recommended:

•< 2 7 Coniamir.ation of the labors-
• s r y will &e minimiied by conduciinc all
T-anipJiaticns in a hood.

•I 3.2 The effluents of sample
•.plu:e's tor ihe gas chromatog'aph and'
•^us-i'r-:; SJmps on the GC MS should
^ass Ti^'3-.g^ either s column oi
a :T i va ieS ".a'cca; or be bubbled
T-.'Oi-s1' a t rac containing o'l or high-
SO't ing alCOhOls

.1 "? y *_""."^ •^"•- •ho!,'»d be
". s s ^ ' v e S in me-nanoi o' c*^a''.oi and
' • r.e2 ^iiri u'travioiei I'ghT wnh
••..- (••e'^^"' g 'eale ' than 2 9 S nm tor
•.eve's ;3»s it'se F ^C BL ian-ps or
^CJ'va.c'- ' ; Ana'y;e iiqu'd wastes and

; 3 7.8 TC33 ca^ nc longor bt
•SeiectaC

A 3 Cow Chemical U S A has issued
\r,e (oliowing precautions (revi»ed
1 1 7 £ 1 for »a<e hanoiing oi
2 . 3 . 7 . 9 TC2;3in The laboratory:

4 3 1 The following ilatemenii on
ta'e haic^^s a'fl as eompieTe •»
?ois-5'.e on ^e tas s o1 avaua&ie
isx 'co iog cai «nfo'maiion The
C'c=a>.t i0"s f o r la^e hanQling Bno J^e
a 'e necsssan 'y ge-'e'Bi in nalu'e tinea
^ e ' a " e d icec ' f 'c res3mmendfl'i'o".i can
^ mace lyuy fof the pa^ic-Jla' expcsurB
a^c cirsumnances of Bach individual
i-sc InqJifiei acou* ipeci^c oce'ai'oni
3' utes r-.iy &c tdS'sssed 10 the Daw
C'-ie'-'-.icr Ccmcany AmitancB in
evai^ai;^.; '^e ftes^i^ hazard oi

C^ 'B 'neS I'o^^ Cpniin Conlu'tin^
; B S o ' B i o ' i f s •na trc"- S la te Deca'i
-"-"•i c' h e a 1 ! ^ o' o' Labor, many or

" ^»»e •• inCJSinai hea' l^ iflfvice
2 J 7.5 T;;^ it •iirmciv loxic to

be-n hancted for year i without irijury m
Bnalytica! and biological laboralorwi.
T "roues used in handling radio"
ac'i'^e and infectiout matenalt are
•pplicable to 2.3,7,8-TCDD.

4 3. !. f Protect ivB Equipmgnt:
Throw-Bwoy plastic gloves, •oron or
lab coal, lately glasses and lab hood
•deauate for radioBCliva worti.

4 3.7.2 Training' Workeri musi b«
iTB'ned in the proper rne'.hod of
removing of contaminated cloves and
clothing without con:acting iho
exter ior turiacai.

4 3 7.3 Penonat Hygiene; Thorough
washing of hands end (DreBfi-ns •tier
each manipulation and before breaks
(co f f ee , lunch. •nd ihift).

4 3 7.4 Confinement: Isolated work
t ree . posted wtlh signs. KegregaiBd
g 'ass^are and lools. plastic-backed
absorbent paper on benchtcps.

43 !.5 Was te - Good techniquo
includes minimizing csntaminalftd
wis:e Plaslic bag liners ihould be
used in w as:e cans. Jannors must be
tiained in iafe handling of waste.

d 3 J 6 Disposal of Wastes:
2.3.7.8 TC^C decomposes above
8CO°C Lew-level waste tuch as tne
absorbent paper, tissues, animal
remains and piasnc g<voes may be
burned in a good incinerator. Gross
QJanimes (millig'amst should be
packaged securely ana disposed
frough cc'-'.'-nercia! or fiovernmenial
channe's which are capable of handling
high-level rBSicaci ive wastes or
e x t r e m e l y toxic wastes LiQuids ihouid
be al lowed to evaporate in a good hood
ana in a disposable container. Residues
may then be handled •s above.

4 3 !. 7 Deconiammation- Personal—
any mild soap with picniy of icrubbing
acnon- G lasswafe . Tools, •nd
Surlaces-Chlorcthene NU Solvent
(T iBCemafk of inc Oow Chemical
Company) ii the ICBSI toiic sotvent
snown ic be elective Satittaciorv
C'eaning rnav be accompfisneO by
rinsing wiri Chloroihcne. tnen wasnmg
with any ae'e'gem «na weier Dun
wale' ma., be Sisposeo 10 tne »ew»» li
1 1 prudem ic mmimi;e lotveni wites
because il^Fy mav reQure iDeciai
d 'scosB i l^irouc^' co^nmprCIa^ lourcBs
which B 'e eipcnuve

4 3 1 8 L»un0''y Clothing linown \Q
be cc'^Ta'-ni"a'Fd thouid be ditccisa

"C^oo&ai o* W a s t e s " LB& ccaii OT
OI^B» clo:*'inc wom in 2 .3. 7 . 9 TC^C;

ar.ou'c i>e co i iec^oa in plastic bags,
Persons who convey Ihe bagi ^r^S
IBL r the clothing ihould be advised
of I-.e haJsrd and trained in proper
handing. The clothing may be put into
B washer withoul comaci if the
launderer knowl the problem. The
washer ihouid be run through a cycte
before being uied again lor other
clothing.

4 3. ?.5 Wtpe Testf A usefu l methoc
of determining cleanliness of work
lurfaces and tool is to wipe the surface
wiih a piece of filler paper Extraction
and analysis bv gas chiomaiograohy
can achieve a fin-ut of lensiiiviiy of 0 1
^Q pe* wipe. Leis than 1 ^g
2.3.7,8-TCDO pe' sample indicates
•ccaptabie cleanliness; anything hTgne'
wBrrants further cleaning More man
1 0 pg en a w>oe sample indicates an
acule hazauj and reauires prompt
cleaning before further use of me
eauipment or work space and incicates
further thai unflcceotoDle worx
practices have been cmpfoyefl in tne
past.

4 3. 7. ?0 (nhalation Any procedu'e
thai rr-By proauce airborne comam.r^
lion mJsl be dorte with gooc ventilaiioi
G'oss losses tc a ventilBTon ivstem
mus: "01 be allowed Handling of the
dilute solutions normally uses in
ario'v'uca^ ci'iG drr.i'.oi WQT-. o lc^e -•';3 no
inhaianon ha;ar0s exceci iri case of B"
•ccidcni.

4 3. r. 1 J Accidents- Remove
contaminated ^olhmg imm?c:aie"*
lakin; precautions not To cn-'TBmina'e
skin or other art ic les Wasr" expcses
»kin vigoroJSlv anc repea iec 'y uniu
medica' attention is oCta'neB

6!3 2



V . A P P A R A T U S A N D MATEF LS

A l l g l a s s w a r e is i n i t i a l l y c l e a n e d w i t h aqueous de t e rgen t and then r insed
w i t h tap w a t e r , d e i o n i z e d w a t e r , ace tone , t o l u e n e and methylene c h l o r i d e .
Other c l e a n i n g p r o c e d u r e s may be used as l o n g as a c c e p t a b l e method b l a n k s are
o b t a i n e d .

E l e c t r o n i c b a l a n c e , c a p a b l e of w e i g h i n g at l eas t 50 g , w i t h an accuracy
of at l e a s t + 0.05 g.

S h a k e r , vor tex- type or e q u i v a l e n t

C e n t r i f u g e , A U U U rpm, c a p a b l e of h a n d l i n g 25 mm d i a m e t e r v i a l s

C e n t r i f u g e tubes

1U m1 serum v i a l s ; w i t n t e f l o n faced septa and a l u m i n u m caps ( C h r o m p a k
10204 and 10213 or e q u i v a l e n t )

1 ml serum v i a l s ; w i t h t e f l o n faced septa and a l u m i n u m caps ( C h r o m p a k .
102J1 and 10211-or .equi v a l e n t )

C r i m p e r f o r 10 m"i s e r u m v i a l (Chrompak 10233 or e q u i v a l e n t )

C r i m p e r f a r 1 ml s e r u m v i a l (Chrompak 10231 or e q u i v a l e n t )

D i s p o s a b l e t e f l o n 0 . 4 5 m i c r o n f i l t e r s ( M i l l i p o r e SLHV025 H 3 , or equ i v a l e i t )

5 m1 d i s p o s a b l e G l a s p a k s y r i n g e s (Sargen t W e l c h S-79401-3 or e q u i v a l e n t )

13 g a u g e d i s p o s a s l e s y r i n g e need le ( S a r g e n t W e l c h S-794J2-G or e q u i v a l e n t )

D i s p o s a b l e p i p e t s , is 3/4 i n c h e s x 7 mm o.d.

G l a s s w o o l , si 1anued

N i t r o g e n b l o w d C M n a p p a r a t u s

fc ias c h r o T i o t o g r a p h - an a n a l y t i c a l system w i t n a11 r e q u i r e d a c c e s s o r i e s
i n c l u d i n g s y r i n g e s and a n a l y t i c a l c o l u m n s . The i n j e c t i o n por t must be d e s i g n e i
f o r c a p i l l a r y c o l u m n s and s p l i t l e s s i n j e c t i o n .

T r i p l e q u a a r - J p o l e mass spect rometer w i t h EC t r a n s f e r l i n e an: c l a w
-rii sci 'd '-ge 10" s o u r c e ( T A u A ® 6000, SClEX 1 1 , T h o r n m l ' 1 , O n t a ' - i o , C a n d d ; .

Coi;resse: G a s e s : Zero Sraas A i r ( f rom d i s t i l l a t i on , not w a t e ^ -
h y a r - o l y S - . S )
Ultra High Puri ty Nitrogen
Ul t ra High Purity Argon

Colun': 1 5 n 1 o " g , w i d e bore fusea s i l i c a cap i l l a r y ( e g . U . 3 2
mm 1 . 0 . ) ' •
D B - 5 l.U nicro'i f i l m t h i c k n e s s .



V I . REAGENTS
Stock Standard Solutions

Stock standard solut ions correspond to three tolueoe solutions containing
u n 1 a b e 1 1 e d 2 ,3 ,7 ,8-TCOD at va ry ing concentrat ions, and 1 Cig-2,3,7,8-TCDO
(internal standard, CAS2M 8 0 4 9 4 - 1 9 - 5 ) at a constant concentration. These
solut ions also contain C14-2 ,3 ,7 ,8 -TCDD (sur roga te compound, CASRN 855Q8-
50-5) at vary ing concent ra t ions . Tnese stock so lu t ions are to be used in
prepar ing the ca l ibrat ion standard solut ions, and are to be obtained f rom the
Qua l i t y A s s u r a n c e D iv i s ion , USEPA, Environmental Monitor ing Systems Laboratory
(EMSL-LV) , Las V e g a s , Nevada. If not ava i lab le from EMSL-LV, s tock s tandard
so lu t ions may be prepared from commercially ava i lab le standards. However ,
the accuracy of these solut ions must be checked against EPA suppl ied standard
solut ions.

The three stock solut ions wi l l have the fo l lowing concentrat ions of
unlabel led, internal and surrogate standards.

Stock So lu t ion i»l ( C C 1 )

Udabeled 2',3,-7 ,8^-TCDD - 0.2 ng/ul
^Cn^.S^.S-TCDD - 1 .0 ng/ul
- ' c t ^ - Z . B ^ . B - T C D D - O.Oc ng/ul

Stock S o l u t i o n »2 ( C C 2 )

r e l abe led 2 ,3 ,7 ,8-T :SS - 1 .0 -s/.J1

^Ci^^J.S-TCDD - 1 .0 ng/ul
• " C T ^ - 2 , 3 , 7 , 8 - T C O O - 0 .12 ng/ul

S t o c k So lu t ion ii»3 ( C C 3 )

^ labe led 2 , 3 , 7 , 8 - T C D 3 - 5.0 ng/LiI
1 J C ^ - . - 2 , 3 , 7 , 8 - T C ^ D - 1 .0 nc/ul
J ' C 1 4 - 2 , 3 , 7 , 8 - T C D D - 0.2 ng/ul

NO';: S tore Stock so lu t i ons in 1 inl am3er min i -v ia ls under r e f r i ge ra t i on .

Ca l i b ra t i on Standard Solut ions

C a l i b r a t i o n s tandard so lu t ions are prepared to s imu la te the cond i t i ons
of s a " p 1 e a n a l y s i s as near ly as poss ib le . Three ca l i b ra t i on s tandard so' iu: ic"
are p raoa red f -am the s tock s tanaara so lu t ions so as to con ta in cons tan t
amo-ints of in terna1 , s ' -andara (5 u c / k c ecu iva len t ) wifl v o n a b l e a.'io-nis of
u n 1 a 5 e 1 e d s tandard ( 1 , 5 , and 25 uc / kq es'Ji valen! : ) and su r raga ts s tanaar ;
(0 .3, 0 .6 , an; 1 . 0 u g / < c e c s ' J - . v a l e n t ) ^ The equ iva len t concent ra t ions a'-e
based on the use of S-cra^ s a m s l e s , e x t r a c t i o n w i tn 5 ml of 2 : 1 ace tomin ie :
di cnlorome'-nane, and a f i n a l ex t rac i vo' lume of app rox ima te l y 1 . 6 6 mi a lcn ior : -
me'-",a"e a ' te ' - reTiova l of ace ton i tn Ie, as c a l l e d for in the procedure .



Low Level

Add 750 u1 of s tock s o l u t i o n ."1 to a 5 ml v o l u m e t r i c f l a s k and bn 'no to
v o l u m e w i t h di c h t o r o m e t h a n e . M i x w e l l . T h i s s o l u t i o n - c o n t a i n s an e q u i v a l e n t
c o n c e n t r a t i o n of 1 u c / k a of 2 , 3 , 7 , 3 - T C D D , 5 u g / k g of - C i ; - 2 , 3 , 7 , 8 - T C D D , aid 0 3
u g / k g of -"C1 4-2, 3 , 7 ^ 8 - T C D D .

M e d i u m Leve l

Add 750 u1 of stock s o l u t i o n #2 to a 5 ml v o l u m e t r i c f l a s k and b r i n g to
v o l u m e w i t h d i c h l o r o m e t h a n e . M i x w e l l . T h i s s o l u t i o n c o n t a i n s an e q u i v a l e n t
concen t r a t i on of 5 u g / k a of 2 , 3 , 7 , 8 - T C O D , 5 u g / k a of "Cn^, 3 , 7 , 8 - T C D D , and 0.6
u g / k g of •"C1 4 -2 ,3 ,7 ,8 -TCDD.

High Level

Add 750 u1 of stock s o l u t i o n ii'3 to a 5 ml v o l u m e t r i c f l a s k and b r i n g to
v o l u m e w i t h d i c h l o r o m e t h a n e . M i x we11. T h i s s o l u t i o n c o n t a i n s an e q u i v a l e n t
c o n c e n t r a t i o n of 2 5 ' u g / k a ^ o f 2 , 3 , 7 , 8 - T C D D , 5 u g / k g of ^Cn-Z, 3 ,7 ,8 -TCDD, and 1.0
u g / k g of ^ ' d 4 - 2 , 3 , 7 , 8 - T C D D .

NOTE 1: A l t h o u g h the s u r r o g a t e , ^ C l 4 - 2 , 3 , 7 , 8 - T C D D , is present i n a11 three
l e v e l c a l i b r a t i o n s o l u t i o n s , on ly the h i g h l e v e l s o l u t i o n is used fo r c a l c u l a t i n g
the r e l a t i v e response f ac to r for the s u r r o g a t e .

NOTE 2: A l l c a l i b r a t i o n s t a n d a r d s o l u t i o n s mus t be s tored i n an i so la ted
r e f r i g e r a t o r and pro tec ted f r o m l i g h t . Check these s t a n d a r d s o l u t i o n s f r e q u e n t l y
f o r s i g n s of e v a p o r a t i o n .

Samole S s i k i n a Solut ion

The samole sp ik ing so lu t ion is a lso to be obtained from the Qua l i ty
Assu rance D i v i s i on , U. S. £PA Environmental Moni tor ing Systems Laboratory
(EMSL-LV) , Las Vegas , Nevada. The sp ik ing solut ion w 1 1 1 have the fo l low ing
concentrat ions of internal and surrogate standards.

i^Ci?^, 3,7,8-TCDD - 0.5 ng/u1
^014 -2 ,3 ,7 ,8 -TCDD - 0.1 ng/u1

When 50 u1 of th is so lut ion is sp iked in 5 g of so i l , the resu l t ing
concen t ra t ions in the so i l are 5 ug /kg and 1 ug / kg or internal and sur rogate
s tanQara , respec t i ve ly .

It is recommandsd tnct approx imate ly 2 . 5 - 5 m1 o* the sp i k i ng so lu t ion be
t ransfer red to a 5 m1 seru"i v ia l and s e a l e d w i th a septum and cap pr ior t;
each d a y ' s work for use in sp i k i ng sar.ples that day.

'NOTE: It is very important that ro e v a D o r a t ^ o n of s a m p l e s p i k i n g so lu fon
be a l l o w e d to occur, s ince the accuracy of resu l ts are d i rect ly dependent on
t"e eddi fon of a known ar'iOunt of in te ' 'na1 standan.



F ie^d Blank Spik ing So lu^ ' in_

The f ield blank sp ik ing solut ion is also to be obtained from the Quality
Assu rance Div- is ion, LI. S. EPA, Environmental Monitor ing Systems Laboratory
(EMSL-LV) , Las V e g a s , Nevada. The sp ik ing so lu t ion wi l l have the fo l low ing
concentrat ions of unlabeTled, internal, and surrogate standards:

2 3,7,8-TCDD - 0.1 ng/ul
^C,7-2,3,7,8-TCDD - 0.5 ng/ul
-"ct4-2,3,7,8-TCDD - 0.1 ng/ul

W h e n 50 u1 of t h i s s o l u t i o n is sp iked i n 5 grams of s o i l , the r e s u l t i n g
c o n c e n t r a t i o n s i n the s o i l are 5 u g / k g of i n t e r n a l s t a n d a r d and 1 u g / k g each
of u n l a b e l l e d and s u r r o g a t e s t anda rd .

NOTE: It is very important that no evaporat ion of f ield blank s p i k i n g
so lu t ion be a l lowed to occur, since the accuracy of results are directly
dependent on the addit ion of a known amount of internal standard.

S o 1 v e n t

Al l sol vents "should, be pest icide grade or equivalent. The fo l low ing
so l ven ts wi l l be needed:

A c e t o n i t r i l e
Di ch lo rc re thane
C y c l o h e x a n e
T o l u e n e
Benzene
Methano!

S i l i c a Gel

Type 60, 70-230 r.esh. S o x h i e t ex t rac ted w i t h di c h l o r o m e t h a n e f o r 24 h o u r s ,
t h e n a c t i v a t e d f o r 24 hours at 130°C.

A c i d A l u m i n a

AG 4, 100-200 mesh. soxh ie t ext racted wi th dichloromethane for 24 hours,
then act ivated for 24 hours at l90°C.

Car!;oDack C

C e l i t e 545

Sodium S u 1 f a t e

( A C S ) g ranu la r , anhydrous .

VI I . C A L I B R A T I O N A',0 LIMIT OF 0£TEC"'"IO-> DETERMINATIONS

C a l i b r a t i o n nust be done usmc the internal stanaar. : technique. In t^. 's
c a s e , t"e internal s t a n a a r a is an i so tope of the co-pounc-of - i meres--, anc



metry. The three ca l ib ra t ion s tandarc so lu t ions cesc r i bed - in sect ion V; are
requ-i red.

Inject 1-2 u1 of each of the ca l ibrat ion standard solut ions and acquire
se lec ted react ion monitor ing data for the fo l low ing parent- daughter ions:

m/z = 32U -257
• m/z = 322 -259

m/z = 328 -263 •
m / z = 332 -268

i
For simplicity in subsequent sect ions, we wi l l refer only to the daughter

ions, since quantitation is based on daughter ion response.

Rela t ive response factors for unlabelled 2,3,7,8-TCDD vs the internal
standard for t r ip l icate determinations of each of the three cal ibrat ion
standard so lu t ions are calculated.

Equat ion I: Rela t ive Response Factor (RRFs) for 2,3,7,8-TCDD

RRFs = (AsC^l/^is^)

where A^ = the sum gf the area responses for the ions, m/z 257 and 259,
corresponding to the unlabet led standard, 2 ,3 ,7 ,8 -TCDD.

A.,5 = the a rea response of, the i o n m/z 268, c o r r e s p o n d i n g to the
i n t e r n a l s t anda rd , C^-2 ,3 ,7 ,8-TCDD.

C; = the co"iC=-,t,-ut-;;r. of the unlabel led standard, 2 ,3 ,7 ,8 -TCDD

C^ = the concentrat ion of the internal standard, ^C^^^^ ,8-TCDO.

In the case of the un labe l led 2 ,3 ,7 ,8 -TCDD each of the ca l ibrat ion
siancsrd so lu t ions mList be ana lyzed in t r ip l icate, and the var ia t ion of the
R?.? v a l u e s for each compound at each concentrat ion level must not exceed 10:;
RSD. If the three mean RRF va lues for each compound do not d i f fer by more
than ^ lOi, the RRF can be considered to be independent of analyte quantity
for the ca l ib ra t ion concentration range, and the mean of the three mean RRFs
sial'l 5e used for concentrat ion ca lcu la t ions. The overa l l mean is termed a
ca'i ibrat ion factor.

S im i la r l y , re la t ive response fac tors for the surrogate s tandard vs the
internal s tandard for the t r i p l i ca te determinat ions of the high level ca l i b ra t ion
s o l u t i o n are a lso ca lcu la ted.

EcJa-.-on II: R e l a t i v e R e s p o n s e Factor {RRP^ ) for 37 C} ,,-2 ,3 , 7 , 8-TC3D

^ss - ( A s s ^ s ^ ^ s C s s )

wnere A c e = the area response of the daughter ion, m / z 263, cor rasss^d ' ; ng t=
the sur rogate s tandard, ^Cl 4 - 2 , 3 , 7 ,8-TCDD.*

* SJSfact O.OI^o of any 257 response from the 253 response to co r rec t far
csn t - ibJ t ions cf 2,3,7,8-TC: 'D to the 263 response.



A.J5 s= the area response o f - the i o n m / z 268, c o r r e s p o n d i n g to the
i n t e r n e s t a n d a r d , "C^-2,3,7,8-TCDD

C g ^ = the concen t ra t ion of the s u r r o g a t e s t a n d a r d . C I ^ - Z . B . P . S - T C D D .

and C.^ = the c o n c e n t r a t i o n of the i n t e r n a l s t a n d a r d , C^-2.3,7,8-TCDD.

I n the case of the su r roga te s t a n d a r d , ^Cl 4-2 ,3 ,7 ,8-TCDD, the v a r i a t i o n
of the three R R F v a l u e s f o r the h i g h leve l c a l i b r a t i o n s o l u t i o n s h o u l d not
exceed 10; RSO. If t h i s is the case, the mean of the three R R F s s h a l l be

.used f o r c o n c e n t r a t i o n c a l c u l a t i o n s . The o v e r a l l mean is termed a c a l i b r a t i o n
factor .

The c a l i b r a t i o n fac tor for the u n l a b e l l e d 2 .3 ,7 ,8 -TCDD must be v e r i f i e d on
each work s h i f t of 8 hours or less by the a n a l y s i s of a low l e v e l c a l i b r a t i o n
s t a n d a r d . I f the R R F for the low l eve l c a l i b r a t i o n d i f f e r s f rom the c a l i b r a t i o n
fac to r by more t h a n 10%, the e n t i r e c a l i b r a t i o n must be repeated and a new
c a l i b r a t i o n fac tor d e t e r m i n e d . The most recently v e r i f i e d c a l i b r a t i o n f ac to r
must be used i n a l l c a l c u l a t i o n s . T h i s v e r i f i c a t i o n is o n l y r e q u i r e d for the
u n l a b e l l e d s t a n d a r d s . The re 1s no need to check the s u r r o g a t e c a l i b r a t i o n
f ac to r u n l e s s the s u r r o g a t e recover ies appear b i a s e d or cons i s ten t ly f a l l o u t s i d e
the 6u-140% cont ro l l i m i t s .

T h e t h e o r e t i c a l r a t i o of the m/z 257 to 259 ions for n a t i v e 2 , 3 , 7 , 8 - T C D D
is 1.02. H o w e v e r , i n p r a c t i c e t h i s r a t io w i l l d i f f e r f r o m the t heo re t i c a l due
to the very low r e s o l u t i o n used i n both a n a l y z i n g q u a d r i p o l e s fo r t h i s type of
a n a l y s i s . The r a t i o must t h e r e f o r e , be de te rmined e m p i r i c a l l y as f o l l o w s :

E q u a t i o n I I I : ( R a t i o of n a t i v e TC33 d a u g h t e r i o n s )

R a t i o = A 2 5 7 / A 2 5 a

wnere A^J = A r e a response fo r i on m/z 257

^259 = A r e a response for i o n m/z 259

Tne mean of the ra t ios c a l c u l a t e d for each of the n i n e c a l i b r a t i o n
s o l u t i o n s i s used fo r c o m p a r i s o n purposes for q u a l i t a t i v e i d e n t i f i c a t i o n of
2 , 3 , 7 , 3 - T C 3 D .

I t h a s been f o u n d tha t the s a m p l e s p i k i n g s o l u t i o n a l s o g ives responses
f o r the 2 5 7 and 259 d a u g n t e r i o n s c o r r e s p o n d i n g to 2 , 3 , 7 ,8 -TCOD. These
c o n t r i b u t i o n s m u s t be s u b t r a c t e d out f o r each s a m p l e . I n oraer to da te l ine
t h i s co r rec t ion fac tor aad 150 u 1 of the s a m p l e s p i k i n g s o l u t i o n to a 5 m l
v o l u - e t r ' c f l a s k ana b r i n g to v o l u m e wit ' i di c1" 1 o romet l iane . T w e n t y 1-2 u l
i n j e c t i o n s of t h i s s o l u t i o n m u s t be made a n d the r a t i o of the a r e a r e s p o n s e s
f o r the sum of tie m / z 2 & 7 a n d 259 i o n s vs the m / z 268 i o n mus: be c ak - i l i t ed .
Twenty s e p a r a t e r a t i o s m u s t be det5' 'm',ne(l .



E a - i a t i o n I V : B l a n k R e s p o n s e ( B ) of S a m p l e S p i k i n g S o l u t i o n

B = o^is

w h e r e A^, = the sum of the area r e sponses fo r the i o n s , m/z 257 and 259 ,
o b t a i n e d w i t h the s p i k i n g s o l u t i o n

and A^ = The a rea r e sponse of the i o n (TI/Z 268, c o r r e s p o n d i n g to the
i n t e r n a l s t a n d a r d C^-2,3,7,8-TC30 present i n the s p i k i n g
s o l u t i o n .

i
The c o r r e c t i o n fac tor fo r the b l a n k c o n t r i b u t i o n to s a m p l e r e sponse i s

t h e n c a l c u l a t e d as the mean of the 20 b l a n k responses .

E q u a t i o n V : C o r r e c t i o n Factor ( C . F . ) for B l a n k C o n t r i b u t i o n

C .F . = ; B
n

where ; B = The sum of the i n d i v i d u a l b l a n k r e sponses d e t e r m i n e d by
E q u a t i o n I V .

n = N u m b e r o f - r e p i i cate measu remen t s of the b l a n k r e sponse (20 are
r e q u i r e d fo r i n i t i a l d e t e r m i n a t i o n ) .

L i m i t Of D e t e c t i o n

The e m p i r i c a l l i m i t of de t ec t i on w i l l be c a l c u l a t e d based on the v a r i a b i l i t y
of the far,!; r e sponse s . The b l a n k responses co r r e spond to thase obt;- '"ad
f r o m repeat i n j e c t i o n s of the ( d i l u t e d ) s a m p l e s p i k i n g s o l u t i o n . Each b l a n k
r e s p o n s e m u s t be c o n v e r t e d to an e q u i v a l e n t c o n c e n t r a t i o n of 2 , 3 , 7 , 8 - T C 0 3 .

E q u a t i o n V I : ( C o n v e r s i o n of B l a n k R e s p o n s e to An E q u i v a l e n t C o n c e n t r a t i o n of
2 , 3 , 7 , 8 - T C D D )

^ " ^ x Q i s 25 x ^

' A , 5 x R S F g x W s x A ^ g x RRF^

w h e r a C^ = e q u i v a l e n t c o n c e n t r a t i o n of 2 , 3 , 7 , 8 - T C D D i n b l a n i i ; ( s p i k i n g
s o l u t i o n ) ( i n u n i t s of u g / k g or p p b )

A(; = the sum of the area responses of the ions m / z 257 and 259 f o r
the blank

A^ ; the area response of the i o n m/z 258, c a r r e s p o n a i n g to the
i n t e r n a ' l s t a n d a r d "

R R F , ^ The r e l a t i v e r e s o o n s e f a c t o r p r e v i o u s l y de t e rmined fo -
2 , 3 , 7 , 8 - T C D D ( E q u a t i o n 1 )

Q . 1 5 ^ 25 nanograms ( the we igh t of internal' s tandard adaea to eicn
s a m p l e )
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W = 5 grams (...ie weight of wet soi l used for each sample )

The s t anda rd d e v i a t i o n of the b l a n k responses ( i n c o n c e n t r a t i o n u n i t s )
mus t then be c a l c u l a t e d .

E q u a t i o n V I I : ( S t a n d a r d D e v i a t i o n of The B l a n k R e s p o n s e s )

' Sb = ^ C b 2 ) - (S C^/n

——————n^I———————

w h e r e S^ = s t a n d a r d d e v i a t i o n of the b l a n k responses ( i n u n i t s of u g / k g )

Cb = b l a n k response i n concen t r a t i on u n i t s ( c a l c u l a t e d u s i n g
E q u a t i o n V I )

n s number of r e p l i c a t e b l a n k resu l t s used (20 are r e q u i r e d )

F i n a l l y , the 1-imit of detect ion must be c a l c u l a t e d f r o m the s t a n d a r d
d e v i a t i o n of the b l a n k . ''

E g u a t i o n V I I I : ( L i m i t of D e t e c t i o n Based on " W e l l - ^ n o w n " B l a n k ) *

LOO -- 2 t Sb

w h e r e LOO = L i m i t of Detec t ion

t = t h e 10°; p o i n t of the t s t a t i s t i c fo r a d o u b l e - s i d e d t a b l e
w i t h n -1 degrees of f r eedom ( w h e r e n i s e q u a l to the n u m s e r
of b l a n k r e s u l t s u s e d ) . N O T E : The LOD must be c a l c u l a t e s
based on at l e a s t 20 r e p l i c a t e b l a n k ( i . e . s p i k i n g s o l u t i o n )
a n a l y s e s . For n = 20, t = 1.72.

Tne l i m i t of de tec t ion c a l c u l a t e d f rom e q u a t i o n V I I ; s h o u l d be less t h a n
the r e q u i r e d l i m i t of d e t e c t i o n of 0.3 u g / k g .

V I I I . Q U A L I T Y C O N T R O L R E Q U I R E M E N T S

The f o l l o w i n g q u a l i t y con t ro l ( Q . C . ) r e q u i r e m e n t s are l i s t e d i n the
oraer tha t tney must be r u n . R e q u i r e m e n t s 1 and 2 are to be run i n i t i a l l y
o e f o r s any otner s a m p l e s . Requ i reinents 3 t h r o u g h 7 are the Q . C . s a m p l e s to
be i n c l u d e d w i t h each b a t c n of r e a l s a m p l e s ( r e q u i r e r e n t ?8) that. 15 run i n
one 8 -hOJ r t i ine p e r i o d or on each s h i f t . The r e q u i r e m e n t s 3 t h r o u g n 8 a re 1.3
ce run i n the oraer as they a p p e a r i n the l i s t b e l o w on each s h i f t .

* Reference - C u r r i e , Lloyd A . " L i m i t s for Qualitative Cetection and
Quantitative Determnation" A n a l , C h e m . , 40, 3, 5S5-b93, 1965
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'1. An • i n i t i a l c a l i b r a t i o n must be per formed u s i n g - l i b r a t i o n s tandard
s o l u t i o n s w i t h v a r i e d (1, . and 25 u g / k g e q u i v a l e n t ) n a t . . e TCDD and 5 u g / k g
e q u i v a l e n t i n t e r n a l s t a n d a r d . C a l i b r a t i o n for the s u r r o g a t e s t a n d a r d w i l l
be based on ly on the h i g h l e v e l s t anda rd (1 u g / k g e q u i v a l e n t ) . The c r i t e r i a
g i v e n i n Sect ion V I I must be met or the c a l i b r a t i o n must be repeated.

2. I n i t i a l l y , 20 r e p l i c a t e d e t e r m i n a t i o n s of the s p i k i n g s o l u t i o n must
be run and area responses for the sum of m / z 257 and 259 i o n s vs the m/z 268
i o n m u s t be c a l c u l a t e d . Twenty s epa ra t e r a t i o s mus t be d e t e r m i n e d ( E q u a t i o n
I V ) and u s e d i n c a l c u l a t i n g the m e a n cor rec t ion fac to r ( E q u a t i o n V ) .

3. A 1-poin t check v e r i f i c a t i o n u s i n g the 1 u g / k g e q u i v a l e n t n a t i v e
TCDD and 5 u g / k g e q u i v a l e n t i n t e r n a l s t a n d a r d mus t be run once every 8 hour s or
on every s h i f t . I f the R R F v a l u e s f r o m th i s c a l i b r a t i o n check d i f f e r by more
t h a n ^ 10% f r o m the p r e v i o u s l y de t e rmined mean r e l a t i v e response factor ( R R F s ) ,
the 3 -po in t c a l i b r a t i o n must be repea ted . The c a l i b r a t i o n check for
the s u r r o g a t e is not n e c e s s a r y u n l e s s the sur roga te recover ies a p p e a r b iased
a n d / o r c o n s i s t e n t l y f a l l o u t s i d e the 60-140% control l i m i t s .

4. A l abora tory "method b l a n k " must be run a l o n g w i t h each batch of 24
or fewer s a m p l e s . A me thod b l a n k i s pe r fo rmed by execu t ing a l l of the
s o e c i f i e d e x t r a c t i o n s'tep-s, except for the i n t r o d u c t i o n of a 5 g r a m s a m p l e .
The me thod b l a n k is a l s o dosed w i t h the i n t e r n a l s t anda rd and s u r r o g a t e
s t a n d a r d . R e s u l t s fo r the method b l a n k must be c a l c u l a t e d the same way as
s a m p l e s . T h i s i n c l u d e s c o r r e c t i o n for the s p i k i n g s o l u t i o n c o n t r i b u t i o n as
i n d i c a t e d i n E q u a t i o n I X . A p o s i t i v e response > 0.3 u g / k g of n a t i v e T C D D
f o l l o w e d by r e i n j e c t i o n . I f s t i l l p o s i t i v e , re -ext rac t ion and r e a n a l y s i s of
a l l r e l a t ed s a m p l e s must be done.

5. " F i e l d b l a n k s " w i 1 1 be p r o v i d e d to m o n i t o r fo r p o s s i b l e cross-
c o n t a m i n a t i o n of s a m p l e s i n the l a b . The " f i e l d b l a n k " w i l l c o n s i s t of
u n c o n t a m i n a t e d so i l ( b a c k c ' - o u n d s o i l t a k e n o f f - s i t e ) . A p o s i t i v e r e sponse >
0.3 u g / k g n a t i v e TCDD mus t be f o l l o w e d by r e i n j e c t i o n . I f s t i l l p o s i t i v e ,
a 1 1 s a m p l e s a s s o c i a t e d w i t h the f i e l d b l a n k s mus t be re-ext rac ted and r e a n a l y z e d .

6. One s a m p l e , d e s i g n a t e d by E P A , must be s p i k e d w i t h n a t i v e 2 , 3 , 7 , 8 - T C D D
at a l e v e l of 1 u g / k g fo r each set of 24 or fewer s a m p l e s . The F i e l d B l a n k
S p i k i n g S o l u t i o n (Sec t ion V I ) s h o u l d be used to s p i k e the d e s i g n a t e d s a m p l e .
The recovery mus t be 0.6 to 1.4 u g / k g or the a n a l y s i s s topped ana a 1 1 re la ted
s a m p l e s must be re-extracted and r e a n a l y z e d .

7. The l a b o r a t o r y w i 1 1 be g i v e n p e r f o r m a n c e e v a l u a t i o n s a m o l e s by E°A
to r u n w i t h each ba tch or s a m p l e s . The r e s u l t s f r o m these p e r f o r m a n c e e v a l u a - i c r
sa r -Gles w i l l be e v a l u a t e d by E P A . I f a r e su l t i s not w i t h i n t h e a c c s n t a n c e
c r i t e r i a set by E P A , a ' i1 s a m p l e s i n the b a t c h a s s o c i a t e d w i t h tnat PE s a m o l e
mus t be r e a n a l y z e d .

8. E a c n s a m p l e mus t be dose" w i t h 50 u 1 of the san -p l e s p i k i n g s o l u t i o n
c o n t a i n i n g i n t e r n a l s t a n a a r d ( e q u i v a l e n t to 5.0 u g / k g ) a n d s u r r o g a t e s t a n a a r c
( a q u ' v a 1 e " , t t3 1.0 u g / k g ) . The s u r r o g a t e recovery m u s t bs 0.6 to 1.4 u g / k g
or t he s a m p l e must be r e a n a l y z e d .
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' 9. The fo l lowing qu'1 i tat ive requirements must be -^et in order to
conf i rm the presence of i - ive 2 ,3 .7 ,8 -TCOD:

a. The r e t e n t i o n t i m e must equa l ( w i t h i n 3 seconds) the r e t e n t i o n
time f o r the i n t e r n a l s t a n d a r d .

b. The 257/259 r a t i o must be w i t h i n the r ange ^ 10% of the v a l u e
of the r a t io d e t e r m i n e d i n Sect ion V I I , ( E q u a t i o n I I I ) .

' c. The ion responses at 257 and 259 must be p re sen t and m a x i m i z e
' t o g e t h e r . The s . igna l to mean n o i s e r a t i o must be 2.5 to 1 or be t te r for both

d a u g n t e r i o n s . ( D e t e r m i n e the no i se level by m e a s u r i n g the r a n d o m peak to
v a l l e y s i g n a l p resen t on e i t h e r s ide [ w i t h i n 20 scans] of the 2 , 3 , 7 , 8 - T C D D
r e t e n t i o n w i n d o w . The 2 ,3 ,7 ,8 -TCDD s igna l must be at least 2.5 t imes l a r g e r
than t h i s . )

d. For those s a m p l e s g i v i n g non-detect r e su l t s , the r e su l t must be
less t h a n the 0.3 u g / k g r e q u i r e d l i m i t of detect ion. O t h e r w i s e the a n a l y s i s
must be s topped and i n t e r f e r e n c e s i d e n t i f i e d and corrected u n t i l the 0.3
u g / k g r e q u i r e d l i m i t of de tec t ion is met.

e. Fo r ' - each sample , the i n t e r n a l s t anda rd must be p r e s e n t w i t h at
l e a s t a 10 to 1 s i g n a l to n o i s e ra t io based on the (TI/Z 268 i o n response.

I X . S A M P L E C O L L E C T I O N , P R E S E R V A T I O N AND H A N D L I N G

The p r o c e d u r e s f o r s a m p l e c o l l e c t i o n , s h i p p i n g and h a n d l i n g w i l l be
s p e c i f i e d by the EPA R e g i o n a l O f f i c e r e s p o n s i b l e fo r the m o n 1 t n ' - i n g e x e r c i s e .
The s a m p l i n g t e a m w i l l be p r o v i d e d w i t h an 8 ounce g l a s s j a r , a n d 30-300 grams
of s o i l w i l l be c o l l e c t e d . When received i n the l a b o r a t o r y , the s a m p l e s h o u l d
be t h o r o u g h l y m i x e d i n the j a r f o r a m i n i m u m of 3 m i n u t e s , u s i n g a s t a i n l e s s
steel s p a t u l a . The s p a t u l a s h o u l d be used to break up l a r g e d u m p s of s o i l
w m 1 e m i x i n g to a c h i e v e a homogeneous s a m p l e .

A 5 g r a m a l i q u o t s a m p l e s h o u l d be t a k e n and p l a c e d i n a p r e - w e i g h s d 10 m l
se' 'um v i a l c o n t a i n i n g a p p r o x i m a t e l y 5 grams of a n h y d r o u s s o d i u m s u l f a t e
t o g e t h e r w i t h a T e f l o n - f a c e d sep tum and cap (The e n t i r e v i a 1 , Na;;;S04, sep tum
and cap i s p r e - w e i g h e d a n d l a b e l l e d ) . The 5 gram a l i q u o t s a m p l e s h o u l d be
r e p r e s e n t a t i v e of the e n t i r e s a m p l e . T h u s , l a r g e s tones or o the r p a r t i c l e s
w n i c h are u n c h a r a c t e r i s t i c of the s amp le , s h o u l d not be i n c l u d e d i n the
a 1 i q u o t .

S a m p l e s may be s tored u n d e r a m b i e n t c o n d i t i o n s as l o n g as ter!pe' '3tur5
ext remes ( b e l o w f r e e z i n g or aDove 90°F ) are a v o i d e d . S a m p l e s m u s t be p r o t e c t e d
f r o m t i g - i t 13 a v o i d p h o ^ a d e c o m p o s i t i o n .

A l l s a m p l e s m u s t be ex t r ac t ed and c o m p l e t e l y a n a l y z e d w i t h i n 2^ h o u r s .
E x t r a c t s m u s t be h e l d f a r 6 m o n t h s p r i o r to d i s p o s a l .



' C A U T I O N : A l t h o u g h t ' • s a m p l e and s t a n d a r d s a re se- ' 'ed t h r o u g h o u t the
e x t r a c t i o n p r o c e d u r e , the . ^ -is a l w a y s the p o s s i b i l i t y o l e a k a g e and b r e a k a g e
( e s p e c i a l l y d u r i n g the s a m p l e s p i k i n g and c e n t r i f u g i n g s teps) . The ana lys t
s h o u l d , t h e r e f o r e , be f u l l y p ro tec ted by w e a r i n g p l a s t i c g loves and l a b o r a t o r y
jacket (a f a c e protector is o p t i o n a l ) . See Sect ion I V for de ta i l s on s p e c i f i c
safe ty requ i rements .

1. P r e p a r e ex t r ac t ion s o l v e n t by m i x i n g two v o l u m e s a c e t o n i t r i l e w i t h one
v o l u m e d i c h l o r o m e t n a n e . M i x s o l v e n t s t h o r o u g h l y .

2. W e i g h the s a m p l e v i a l and de termine the net w e i g h t of s a m p l e ( to 3
s i g n i f i c a n t f i g u r e s ) .

3. Add 50 ul of the s a m p l e s p i k i n g s o l u t i o n ( c o n t a i n i n g both i n t e r n a l
a n d s u r r o g a t e s t a n d a r d s ) . The s o l u t i o n w i n c o n t a i n 0.5 ng /u1 of i n t e r n a l
s t a n d a r d and 0.1 n g / u 1 of s u r r o g a t e s tandard . Add the 50 u1 s o l u t i o n d i r e c t l y
to the s o i l , s p r e a d i n g it ove r s e v e r a l sites on the s u r f a c e of the s o i l .

4. At tempt to m i x the so i l and s o d i u m s u l f a t e by s h a k i n g . (Ex t r eme ' iy
wet s amp le s may not m i x w e l l , but DO NOT open the v i a l to s t i r the c o n t e n t s . )
A d d i t i o n a l a n h y d r o u s s o d i u m s u l f a t e s h o u l d be added i f needed.

£. P i e r c e the s e p t u m w i t h a d i s p o s a b l e needle and l e a v e the n e e d l e i n
p l a c e to vent the con ten t s w h i l e the e x t r a c t i o n so lven t is i n t r o d u c e d .

6. A d d 5 m1 of the 2 :1 a c e t o n i t r i I e : d i c h i o r o m e t h a n e e x t r a c t i o n s o l v e n t
u s i n g a 5 rn'i s y ' m y e and d i s p o s a b l e n e e d l e . R e t a i n the s y r i n g e f o r s o l v e n t
a d d i t i o n s o n l y .

N O T E : A d d i t i o n a l e x t r a c t i o n s o l v e n t can be added i f the a n a l y s t j u d g e s
t h i s n e c e s s a r y to a c h i e v e e f f i c i e n t e x t r a c t i o n on a p a r t i c u l a r s a m p l e .

7. R e m o v e the sy-ince and both need l e s ( t hey s h o u l d be t r e a t e d as
t h o u g h c o n t a m i n a t e d ) . D i s p o s e of both n e e d l e s .

8. S h a k e the v i a 1 v i g o r o u s l y on a vortex m i x e r f o r 2 m i n u t e s .

°. C e n t r i f u g e the v i a l and c o n t e n t s at 'IUOO rpm f o r 2 m i n u t e s . K e m o v e
c a r e f u l l y so as not to d i s t u r b the s e d i m e n t .

10. I n s e r t a n e e d l e t h r o u g " the s e p t u m so tha t i t jus t b r e a k s the s u r f a c e
of tne s e p t u m i n s i d e the v i a l . U s i n g a c l e a n d i s p o s a b l e s y r i n g e a n d n e e d l e .
w i t h d r a w a p p r o x i m a t e l y 1 ml of the e x t r a c t ; N O T E : The o the r n e e d l e throne:" "e
s e p t u m s e r v e s t3 e q u i l i o r a t e the p r e s s u r e u p o n w i t h a r a w a ! of the e x t r a c t .

11. Inve'"! the s y n n c e a n d w t t h o r a w the p l u n o e r to remove the e x t r a c t
f r o m the n e e d l e . D i s p c s e of tne neec le ( i t is c o n t a m i n a t e d ) .

12. P l a c e a 0 .&5 mic ro r - , d i s p o s a b l e T e f l o n f i l t e r on the s y r - n s e a'-;: i-;s:
the e x t r a c t i n t o a c l e a n 10 m i se rum v i a l c o n t a i n i n g 9 m i d i s t i l l e d wa te ' - .
D i s p o s e of t he symse a n d t"e f i l t e ' ' .



13. U s i n g a T e f l o n l i n e d sep tum and an a l u m i n u m cap , cover and c r i m p the
v i a 1 c o n t a i n i n g the wat -ex t rac t m i x t u r e .

14. M a n u a l l y shake the v i a l v i g o r o u s l y fo r a b o u t one m i n u t e .

15. C e n t r i f u g e the v i a l to sepa ra t e the d i c h l o r o m e t h a n e phase f r o m the
w a t e r / a c e t o n i t r i l e phase . The d i c h l o r o r e t h a n e phase w i l l a p p e a r as a s m a l l
b u b b l e at the bo t tom of the v i a l .

16. P r e p a r e a m i n i a t u r e d r y i n g tube as f o l l o w s :

a . P l u g the t i p of a d i s p o s a b l e p i p e t w i t h a s m a l l a m o u n t of s i l a n i z e d
g l a s s w o o l .

b. Add a p p r o x i m a t e l y 1/2 cm a n h y d r o u s sod ium s u l f a t e .

17. W i t h a d i s p o s a b l e s y r i n g e and n e e d l e , remove the d i c h l o r o m e t h a n e p h a s e
• f rom the v i a l (step 15) as comple t e ly as p o s s i b l e .

18. T r a n s f e r the d i c h l o r o m e t h a n e phase th rough the d r y i n g tube i n t o a c l e a n
1 ml s e r u m v i a l .

19. R i n s e t he dryi-ng t u b e w i t h one -ha l f ml d i c h l o r o m e t h a n e , and c o l l e c t
i n the same 1 m1 serum v i a l .

20. U n d e r a s t r e a m of n i t r o g e n , evapora te the so lven t gen t ly u n t i l tne
v o l u n a of s o l u t i o n r e m a i n i n g i n the serum v i a l i s 0.05-0.1 m l .

21. Sea l the 1 ml s e r u m v ia ' i w i i n a T e f l o n l i n e d s e p t u m a n d cap. L a b e l t-s
v i a l a p p r o p r i a t e l y .

X : . C L E A N U P

T h e need f o r c l e a n u p i s i n d i c a t e d w h e n a p a r t i c u l a r e x t r a c t dees not meet
tne Q; c r i t e r i a f a r the c o e l u t i o n of a l l f o u r m o n i t o r e d i o n s , s u r r o g a t e recsv-^, ,
or the r a t i o A ^ ^ / A ^ a . Two c l e a n u p p rocedures are g i v e n b e l o w .

A . M o d i f i e d P o t i o n A C l e a n u p

1. P l u g the t i p of a d i s p o s a b l e p i p e t w i t h a s m a l l amount of s i 1 a m ; a 3
g l a s s w o o l .

2. P l a c e a p p r o x i m a t e l y a 1 cm l a y e r of s i l i c a ge1 o v e r the g l a s s w o s l .

3. P l a c e a p p r o x i m a t e l y a o n e - h a l f cm l a y e r of a n h y d r o u s SOCI ' J " I s u l f a t i
over the s i l i c a ge'i .

4 . P l u g the t i p of a second d i s p o s a b l e p i p e t wrr. a s m a l l arrs 'Jn* O*
s i l a n i z e a g l a s s w o o l .

5. P l a c e a p p r o x i m a t e l y 0.5 cm a c i d a l u m - i n a over tne s i l a n i z a a c l a s s w o : ' .

6. P l a c e a p p r o x i r ~ . a t . e 1 y U . 5 cm a n n y d r c u s s o d l u r , s u l f a t e ove r fie a ' u r - - ^ .
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7. Ar range the two c inns so that the s i l i c a eel 'umn wi l l G lu ts onto
the alumina colu-i i i , and the alumina column dr ipp ings wi l l be co l lec ted
in a vi al.

8. R i n s e the two columns w i t h 0.5 ml cydohexane and d i s c a r d the eluate.

9. Open the v ia l c o n t a i n i n g the ex t rac t and add 1 ml cydohexane to the
extract .

10. Under a s t ream cf n i t rogen, careful ly evapora ta the d ich lo romethsne f rom
the ex t rac t v i a 1 (the vo lume cf the remaining so lut ion shou ld be just
under 1 m l ) . • • .

1 1 . T rans fe r the entire contents of the extract v ial onto the s i l i c a column,
arranged as spec i f ied in step 7.

12. When the so lu t ion just reaches the sur face of the sod ium s u l f a t e layer
in the s i l i c a gel co lumn, add 0 .5 ml cydohexane.

13. R e p e a t s tep 12 a second t i m e . A l l o w the s o l u t i o n to d r i p c o m p l e t e l y
a f t e r the second a d d i t i o n of cydohexane.

14 . D i s c a r d the s i l i c a c e 1 column.

1 5 . R i n s e the alumina co lumn wi th an addit ional 1 ml cydohexane. D i s c a r d
the accumulated e luates in the vial beneath the column.

lo. P l a c e a c lean 1 ml serum v i a 1 under tne a lumina cdumn.

1 7 . E lu te the a lum ina column w i th three s u c c e s s i v e por t ions of 0.5 m1 eacn
of 1 5 % by volume ci chl onomethane in cydchexane, co l lec t ing the e luate
in the dean v i a 1 .

1 2 . r t i th gent le h e a t i n g ana under a s t ream of n i t rogen, e v a p o r a t e the so l ven ;
unti l the volume in the v i a 1 is 0.05-0.1 ml.

1 9 . Sea l the serum v ia l with a te f lon l ined septum and CBD. Label the v ia1
appropr ia te l y . fiOTE: If it is a prion known that the secona sies of
deanup is reauired, evapo ra te the sample in stage 18 to just b e l o w
1 ml and immedia te ly proceed w i th a second c leanup as desc r i bed be low .

Oo t i on D C leanup

A 1 1 s a m o ' e s i n c i c a t i n c the p resence of other- 7C3D iso'-ers or- wmc^. c o n t a i n
compounds co-e len-n ; -iust be c l eaned up us ing Op t i on C.

1 . In a d v a n c e , p r ssa ' e a m ix tu re of 3 .5 c Car2C23; '< C w i t h 1 5 . ^ g C e " - t 3
5•:5. A c r v a t e f.e mixu^3 at i^C101; for 5 hour's.

2. P ' u c f,e •:'; of a c ' s : ; S s 2 l e p -pe t w i t h a sma l l amc'Jnt cf s i l a " ' : ec g l c s :
woo 1 .

3. ^ace 2 cm layer ;-' the c a r s o s a c K - C e 1 i ta m ix tu re ever the g l a s s •»ool
F^uc, J S i n c s u c t ' c " to cac.< tne :dum".



4. R inse the column sequent ial ly tiith 2 rn1 to luene, 1 ml di chl orQr.ethar;?-
inethano'l-benzene ' 'S-.SChS by volume), 1 ml eye' '•'exane-di chlorowthano
1 : 1 by vo lume) , dud f inal ly 2 m"i cyc1 ohexane. ^Fiect the e lua ts 1 n a
v ia l and d iscard the eluate.

5. D i l u t e the extract w h i c h has besn c l e a n e d u p by tha M o d i f i e d O p t i o n A
p r o c e d u r e to 1 m'l w i t h cyc'1 ohexane .

6. " 'aintaining a d iscard vial under the column, introduce the extra;*.
1 onto the column.

7. A f t e r the solvent has drained, r inse the column s u c c e s s i v e l y with 2 n'i
c yc l ohexane , 1 m1 cyc1 ohexane-di chloromethane mixture ( 1 : 1 by v o l u m e )
dnd 1 ml di chloroTOthane-methano' l -benzene mixture ( 7 5 : 2 0 : 5 by vo1u-i°) .

8. A l low the column to drain completely and d iscard the accumula ted e lua tes .

9. P lace a c lean serum vial under the column. "

10. Elute the dioxin f rom the charcoal with 2 ml to luene.

1 1 . W i t h gent le 'heat ing and under a stream of ni t rogen, concent ra te th°
ex t rac t to a volume of 0.05-0.1 ml.

12. Seal the serum v ia l w i t h a Tef lon l ined septum and cap. Labe'i a p p r o p r i a t e l y .

X I I . GC/MS/MS A N A L Y S I S

1 . Tab le 1 summar i zes the 1 5 m C 3 - 5 oas chro-.atcg-aphi c c a p i i i a r y
;o1un" and ope ra t i ng cona i t ions . The 15 m D5-5 colurin has been used f o r
chro~2*.o3raphv w h i c h is not isomer s s e c i f i c (no va l ley is observed betnee" tha
1 ,2 ,3 , "TC33 and 2 , 3 , 7 , 5 - T C S C isore'-s).

2. S tanda rds and s a m p l e s must be a n a l y z e d under identici'i MS/'r'S
conc i f ons , S e 1 e c t 2 d R e a c t i o n Mcn iLpr ing (SRM) scans a re u s e d , u s i - g a s;;^
t ime to g i ve at least f i ve points per chromatographic peak . ^ecormencad
MS/MS cond i t i ons are g iven in T a b l e 2.

3. V e r i f y the C a l i b r a t i o n of the system dai ly as d e s c - ' f c e d in Secfo-i
V I I . The volume cf ca l i b ra t ion s tandard in jected snould be aoproxi i r .ats ' .y tie
same as a 1 1 sample inJect ion vo lumes. The requirements desc r ibee in Se:t io'1
VI I I , Par t s 93 and 9C mJSt be met fo r a 1 1 ca l ib ra t ion s tandards .

<. In ject a 1 to 2 u1 a l iquot of the samp le ex t r ac t .

5. The p resence of TC33 is a'-a'i ita'-i ve"iy csnfir-ec if the c r - te ' - ' . a O T
Sec t ion V : ; l , Pa r t 9, a r c acmevet : .

6. For a^ar t i ti:' on, rieasure fe a r e a ."essc- 'se s* the m/z 2;' and 2';"
p e a n s fo r 2 ,3 ..Z, S -T ;3S ; t"e ni.'; 26= pea', fa r ^ 'C ' - - 2 , 3 , 7 ,5-TC^3, and trig r. :
2 f c 3 pe2». 'or -"C1 ^ - 2 , 3 , 7 , S -TC33 . C a ' c u l a t e the c;nce"t-at i ons o- r,a:i.e an;
s u r r o c a t e s tandards us inc the ' ' o ' l l ow 'ng eaua t ions :



( ( A , / A , , ) - C ' ) (Q,J
5 R R F s x W

w h e r e C^ = The c o n c e n t r a t i o n of n a t i v e 2 , 3 , 7 , 8 - T C D D i n u g / k g

A^ = the sum of the area responses for the i o n s , m / z 257 and 259

A.,; = the a rea r e s p o n s e fo r the i o n m/z 268
t

C . F . = c o r r e c t i o n . f a c t o r f o r s p i k i n g s o l u t i o n ( b l a n k ) p r e v i o u s l y d e t e r m i n e d
( E q u a t i o n V )

Q^ = q u a n t i t y ( i n n a n o g r a m s ) of C^-2,3,7,8-TCDD added to the s a m p l e be fo re
ex t rac t ion

R R F g = R e l a t i v e response factor for 2 ,3 ,7 ,8 -TCOD c a l c u l a t e d p r e v i o u s l y
( E q u a t i o n I )

W = w e i g h t ( i n g r ams ) of wet so i l or sediment sample .

I n e v a l u a t i n g the r e s u l t s , a d i s t i n c t i o n must be made between q u a n t i t a t i v e
measurs ' - ient and q u a l i t a t i v e i d e n t i f i c a t i o n of 2 , 3 , 7 , 8 - T C D D . The f o l l o w i n g steps
mus t be f o l l o w e d i n the t rea tment of a l l s amp le r e su l t s :

1. C a l c u l a t e the c o n c e n t r a t i o n of n a t i v e 2 , 3 , 7 , 8 - T C D D u s i n g e q u a t i o n I X .

2. D e t e r m i n e i f a ' l l of the q u a l i t a t i v e i d e n t i f i c a t i o n c r i t e r i a are met.

3. I f a 1 1 q u a l i t a t i v e i d e n t i f i c a t i o n c r i t e r i a are met, report the
c o n c e n t r a t i o n f o u n d by e q u a t i o n I X , r e g a r d l e s s of c o n c e n t r a t i o n .

4. I f the q u a l i t a t i v e i d e n t i f i c a t i o n c r i t e r i a are not me t , and the
c o n c e n t r a t i o n c a l c u l a t e d by e q u a t i o n IX is less t han the r e q u i r e d l i m i t of
d e t e c t i o n of 0.3 u g / k g , report the concen t r a t i on as less t han 0.3 u g / k g ( i . e .
< 0 . 3 u g / k g ) .

5. I f the q u a l i t a t i v e i d e n t i f i c a t i o n c r i t e r i a are not met , and the
c o n c e n t r a t i o n c a l c u l a t e d by e q u a t i o n I X is greater t h a n the r e q u i r e d l i m i t of
d e t e c t i o n of 0.3 u g / k g , the extract must be re injected. If the q u a l i t a t i v e
i d e n t i f i c a t i o n c r i t e r i a are s t i l l not met and the r e s u l t is s t i l l g rea te r than
0.3 u g / k g , the extract m u s t be c l e a n e d up or the s a m p l e r e a n a l y z e d u n t i l a
s a t i s f a c t o r y r e s u l t is o b t a i n e d , ( i . e . p o s i t i v e r e s u l t or n e g a t i v e r e s u l t
be1 ow 0 .3 u o / k g ) .

N O T E : I n r e p o r t i n g r e s u l t s f o r s a m p l e a n a l y s i s , a c o m p a r i s o n is made w i t h
the r e q u i r e d l i m i t of d e t e c t i o n . Tne l i m i t of de tec t ion based on the b l a n k
( E q u a t i o n V I I I ) rr.i ant a ' i so be used , bu t i n t e r f e r e n c e s may be p re sen t ana
i n t r o d u c e f a l s e p o s i t i v e s i n some cases . .However , as e x p l a i n e d i n Sect ion
V I I , tr.e e n p i n c a i l i m i t of d e t e c t i o n based on the b l a n k m u s t be less t h a n
the r e q u i r e d l i m i t of d e t e c t i o n of 0.3 u g / k g .
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E q u a t i o n X: ( C a l c u l a t i o n c c o n c e n t r a t i o n of s u r r o g a t e ' ' a n d a r d , C l a -
——————— 2,3.7,8-,.00)

Ass x Q i s
^ss = . .,____

A - j c X R R F c e X W

w h e r e €„ = .the c o n c e n t r a f i a n of su r roga t e s t anda rd C1^-2 ,3 ,7 ,8 -TCDD
i n u g / k c .

^ss = i•^e a rea r esponse for the ion (n/z 263*

^1s = ^he a rea response fo r the ion m/z 268

0,5 = q u a n t i t y ( i n n a n o g r a m s ) of ^C^^^.y.S-TCDO added to the
s a m p l e b e f o r e ex t rac t ion .

RRF^ = R e l a t i v e response fac tor fo r ^Cl 4-2 ,3 ,7 ,8 -TCDD c a l c u l a t e d
p r e v i o u s l y ( E q u a t i o n I I ) .

W = W e i g h t ( i n g rams) of wet so i l or sediment s a m p l e .

* S u b t r a c t 0.0108 of any 257 response f rom the 263 response to correct f o r
c o n t r i b u t i o n s of any 2 , 3 , 7 , 8 - T C D D to the 263 response.

N a t i v e 2 , 3 , 7 , 8 - T C O D c o n t a i n s an i n n a t e q u a n t i t y of ^Cl 4 - 2 , 3 , 7 , 8 - T C O D .
E x c e p t at h i g n c o n c e n t r a t i o n s of n a t i v e 2 , 3 , 7 , 8 - T C D D , t h i s c o n t r i b u t i o n i s
I:o s m a l l to s i g n i f i c a n t l y a f fec t the c a l c u l a t e d concen t r a t i on of s u r r o g a t e
• ' ' 'C'^-Z^.P^-TCOD. The theore t ica l co r rec t ion is c a l c u l a b l e on the bas i s of
i s o t o p e d i s t r i b u t i o n and a m o u n t s to 1.08% of the m / z 257 p e a k . ( T h i s cor rec t ion
s n o u l d be checked at low r e s o l u t i o n by a n a l y z i n g abou t 200 p g / u l of u n l a b e l l e d
2 , 3 , 7 , 8 - T C D O . ) On t h i s b a s i s , the c o r r e c t i o n to the area count of the s u r r o g a t e ,
i s made as f o l l o w s :

A 2£3 s ^63 " 0 .0103 A25;

C a l c u l a t e the analyt ica l percent recovery of the surrogate standard.

Surrogate a m o u n t measured* ( n a n o g r a m s ) X 100
A n a l y t i c a l = b ng
Percent Recovery

* N O T E : The amount m e a s u r e d is e q u a l to the c o n c e n t r a t i o n f o u n d by
e q u a t i o n X m u l t i p l i e d by t h e w e i g h t of s o i l used fo r the s a m p l e [ i . e . , C g g x
W ) .

X I I I . M E T H O D P E R F O R M A N C E

T n e r e q u i r e d d e t e c t i o n l i m i t for t h i s method is 0.3 u g / k c . Fo r c e r t a i n
s a m p l e s , t h i s d e t e c t i o n l i m i t may not be a c h i e v a s l e b e c a u s e of i n t e r f e r e n c e s .
T n e s e s a m p l e s r e g u i r e c l e a n u p as d e s c r i o e a i n Sec t ion X ! . T h i s me thoa h a s
b e e n c o m o a r a d w i l l the E ^ A - I F S G C / M S M e t h o d f o r 2 , 3 , 7 , 3 - T C 2 D ana f o u n c ta be
a p p l i c a s l e to a n a l y s e s of s o i l s w h e r e 2 , 3 , 7 , 8 - T C C D i s t!-,e o n l y t e t r a c i l c r o
isomer k n o w n to be p r e s e n t .

1°



TABLE I
OPERATING CONDITIONS FOR DB-5 GAS CHROHATOGRAPHY COLUMN

COLUMN

Length

I. D.

Fi lm Th ickness

2 , 3 , 7 , 8 - T C D D R. T. ( a p p r o x . )

C a r r i e r gas

I n i t i a l Tempera tu re

I n i t i a l Time•^
Spl i t less Time

Program Rate

F i n a l T e m p e r a t u r e

Spl i". F low

S e p t u m P u r g e F l o w

C a p i l l a r y Head P r e s s u r e

T r a n s f e r L i n e T e m p e r a t u r e

DB-5

15 m

0.32 nun

1.0 m i c r o n

5-6 n n n .

.^
150°C

l .U ml n.

1.0 mi n.

2 0 ° C / m i n .

240°C

20 m l / m i n .

0.6 m l / m i n .

8 psi

240°C



Ins t rument

Ion Source

CI R e a g e n t Gas

Reagen t Gas Flow

Source T e m p e r a t u r e

D i s c h a r g e Cur ren t

Ql R e s o l u t i o n

Q3 R e s o l u t i on

C o l l i s i o n Energy ( L A B )

Col 1 is i on Gas '• •

C o l l i s i o n G a s T h i c k n e s s

I o n s Icnto'-ed'

TAGA» or TAGA* 60DUE

T o w n s e n d / g l o w d i s c h a r g e CI

Zero g r a d e a i r ( H ^ and He f r e e )

35 + m 1 / n n n .

ZOO'C

-1 mA

3 amu at 50; peak h e i g h t at in/z = 32U ( s i n g l e M£;)

3 amu at 50% peak h e i g h t at m/z = 320 ( s i n g l e ^Sl)

55eV [ ( O R + G S ) / 2 - R 2 ] or 55eV (OR - R z ) ^

Ar

400 x 1012 m o l e c u l e s / c m 2

0-3

320 257 (na t i ve -TCOO)
322 269 (nanve-TCDD)
323 263 (surrogate s tandard)
332 258 (internal s t a n d a r d )
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X I V . DATA REPORTING

Report a l l data . . i u n i t s of m i c r o g r a m s per k i K ^ - a m of wet s o i l . Use
th ree s i g n i f i c a n t f i g u r e s at c o n c e n t r a t i o n s a b o v e 1 u g / k g and 2 s i g n i f i c a n t
f i g u r e s at c o n c e n t r a t i o n s b e l o w 1 u g / k g . The data p a c k a g e must i n c l u d e the
f o l l o w i n g i n f o r m a t i o n :

1. I n d i v i d u a l and mean response fac tor fo r the th ree-po in t c a l i b r a t i o n
of u n l a b e l l e d 2 , 3 , 7 , 8 - T C D D . (Based on H i g h l e v e l s t andard o n l y ) .

2. I n d i v i d u a l and mean response factors for the i s o t o p i c sur roga te
s t anda rd (based on h i g h leve l s t anda rd o n l y ) .

3. The i n d i v i d u a l r a t ios of the sum of areas 257 and 259 ions to the
268 ion for 20 r e p l i c a t e measurements of the b lank ( i .e . , sample S p i k i n g
s o l u t i o n ) , and the mean Correc t ion Factor based on these ra t ios .

4. The e m p i r i c a l l i m i t of detect ion based on the 20 b l a n k m e a s u r e m e n t s .

5. The d a i l y or s h i f t v e r i f i c a t i o n of the mean response fac to r s .

6. The percent accuracy i.e., ( a n a l y t i c a l percent recovery) for the
s u r r o g a t e s t anda rd . -*

7. The r e s u l t f o r the method b l a n k .

8. The pe rcen t recovery of na t ive TCOD f rom the s p i k e d s a m p l e .

9. The r esu l t f a r the P£ sa•'•.p1.^

10. The r e su l t f o r the f i e l d b l a n k .

11. The data f i l e n a m e ( to f a c i l i t a t e da t a r e t r i e v a l ) .

12. The s a m p l e i d e n t i f i c a t i o n n u m b e r (as a s s i g n e d by the f i e l d s a m p l i n g
t e a m ) .

13. A n a l y t i c a l date and t ime.

14. The area responses f o r i ons 257, 259, 263, and 268.

15. The observed response r a t i o of ions 257/259 for the s a m p l e .

16. The calculated value for nat ive 2 , 3 , 7 , 8 - T C Q O . (Va lues above or
below 0.3 ug/kg are to be reported only if qua l i ta t i ve identi fica'-icn cn ter -a
are met.)

17. I f no 2 , 3 , 7 , 8 - T C G O was de tec ted , repor t "not de t ec t ed" or N . 3 . anc
t h e 0.3 u g / k g r e q u i r e d de t ec t i on l i m i t .

18. T h e mass c h r o m a t o g r a m s fo r a l l s a m p l e s . a n d s t a n d a r d s . I n d u c e bs tn
the r e a l - t i n e d i s p l a y da ta a n d reduced da t a s h o w i n g l i m i t s of i n t e c r i t i o n .
I n c l u d e any c o m o u t e r genera ted response t a o l e s .



19. The w e i g h t of the o r i g i n a l wet s a m p l e a l i q u o t .

20. Documen ta t ion on the source and h i s t a r y of me na t ive and l a b e l l e d
2 ,3 ,7 ,8 -TCDO s t anda rds used . .'

21. Any other s u p p o r t i n g d o c u m e n t a t i o n . An e x a m p l e of the r equ i r ed
•data format f o l l o w s :



^
 

t-0
ac 

3
<
r 

Q

. R



. I V E P.? I I S T I V E COM; 1 LflB;
.;,F.CGMTE SF ' SU' •ATE CCHC 0.3 SBTE;
:1 Sr tT iD I S i i i J CONC 5 CflSE KD:
:;OS FflCTOI;

f tKALTSIS ICS I G U ION • 1DK K f t T I O RF NAT RF RF RF SURR CC.'"';»IT3
TIfi£ 2;7 25° 2i3 26B 257/259 f«?,Ti'r'E I D I F F SUKSCSATE IDIFF 125 Kftr. B f t t i

N ; l I V E R^FGK;; F « C T G F O U T S I D E L I H I T 5 '
N;T:';E I O H F.ATIO OUTSIG; LIB1TS



SURBCSaTE CDXC
I STD CONC
BF N A T I V E
RF SURRDSaTE
\W R A T I O HVEMBE
Cfll iRECTION FACTOFi

£»0 EPfl A K n L T S S S KET KT 10H I O N ION 1DN RtTIf l 5URR U6/>:£
5ABFLE I SSBFLE I D A T E • T I B E SRtnS 257 257 2i3 Z48 257/25'? ACC TC;;



"0 EPA B M A L t S I S OKBllSIS N A T I V E SURRD5ATE TCDD DL CDKBEXTS
'LE W WLi W DATE T I R E f i f tT IO ; ACC CCSC

S'-'̂ ;;^; FE-;EI<T SC:UF.nC^ OL'T;;;E L i R l I S
;. H I S n 6 t T E C T : O N LII ' . IT



Cajcuj^tjons^

* Mote: The equivalent concpntrat Ions of 2.3,7,B-TCnn ( las t column) are calculated using Equation VI ''<•,

C,, - At, ° 0,,

A,.; " RRr, ° M

Other calculat ions required are:

1 . Equation V: Correction Factor (C.F.) for Blank Contribution

C . F . - _ t B _ » ____________
n

2. Equation Vll; (Standard Deviation of the Blank Responses)

S,, . ( tC^ ) - (EC^/n ______________

y
3. Equation Vlll: (Limit of Detection based on "Mell Known" Blank)

LOO - 2 •' t 0 S,, '

• a
':•', ^



ATTACHMENT 3 QA/QC TAKEN FROM SW-846

1.2 QUALITY CONTROL •'.^

The procedures Indicated below are to be performed for all analyses.
Specific Instructions relevant to particular analyses are given 1n the
pertinent analytical procedures.

1.2.1 Field Quality Control

The sampling component of the Quality Assurance Project Plan (QAPP) shall
Include:

Reference to or Incorporation of accepted sampling techniques In the
sampling plan;

Procedures for documenting and Justifying any field actions contrary to
the QAPP;

Documentation of all pre-fleld activities such as equipment check-out,
calibrations, and container storage and preparation;

Documentation of field measurement quality control data (quality control
procedures for such measurements shall be equivalent to corresponding
laboratory QC procedures);

Docu»entat1on of field activities;

DociMentatlon of post-field activities Including sample shipment and
receipt, f ield team de-br1ef1ng and equipment check-In;

Generation of quality control samples including duplicate samples, field
blanks, equipment blanks, and trip blanks; and

The use of these samples In the context of data evaluation, with details
of the methods employed (Including statistical methods) and of the
criteria upon which the information generated wi l l be Judged.

1.2.2 Analytical Quality Control

A quality control operation or component is only useful if it can be
measured or documented. The fol lowing components of analytical quality
control are related to the analytical batch. The procedures described are
Intended to be applied to chemical analytical procedures; although the
principles are applicable to radio-chemical or biological analysis, the
procedures nay not be directly applicable to such techniques.
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A l l quality control data and records required by this section shall be
retained by the laboratory and shall be made avai lable to the data requestor
as appropriate. The frequencies of these procedures shall be as stated below
or at least once with each analytical batch, .a

1.2.2.1 Spikes, Blanks and Duplicates

General Requirements

These procedures shall be performed at least once with each analytical
batch with a minimum of once per twenty samples.

1.2.2.1.1 Duplicate Spike

A spilt/spiked field sample shall be analyzed with every analytical batch
or o n c e m t w e n t y s a m p l e s , whichever is the greater frequency. Analytes
stipulated by the analytical method, by applicable regulations, or by other
specific requirements must be spiked Into the sample. Selection of the sample
to be spiked and/or split depends on the Information required and the variety
of conditions wi th in a typical matrix. In some situations, requirements of
the site being sampled may dictate that the sampling team select a sample to
be spiked and split based on a pre-visit evaluation or the on-site inspection.
This does not preclude the laboratory's spiking a sample of its own selection
as wel l . In other situations the laboratory may select the appropriate
sample. The laboratory's selection should be guided by the objective of
spiking, which is to determine the extent of matrix bias or Interference on
analyte recovery and sample-to-sample precision. For soil/sediment samples,
spiking Is performed at approximately 3 ppm and, therefore, compounds In
excess of this concentration in the sample may cause interferences for the
determination of the spiked analytes.

1.2.2.1.2 Blanks

Each batch shall be accompanied by a reagent blank. The reagent blank
shall be carried through the entire analytical procedure.

1.2.2.1.3 Field Samples/Surrogate Compounds

Every blank, standard, and environmental sample (Including matrix
spike/matrix duplicate samples) shall be spiked with surrogate compounds prior
to purging or extraction. Surrogates shall be spiked into samples according
to the appropriate analytical methods. Surrogate spike recoveries shall fall
wi th in the control l imi t s set by the laboratory ( I n accordance with procedures
specified In the method or wi th in ^201) for samples f a l l i ng within the
quantif icat ion limits without di lut ion. D i lu t ion of samples to bring the
analyte concentration into the linear range of calibration may d i lu te the
surrogates below the quantif ication l imi t ; evaluation of analytical quality
then w i l l rely on the quality control embodied in the check, spiked and
duplicate spiked samples.
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1 . 2 . 2 . 1 . 4 Check Sample
Each analytical batch shall contain a check sample. The analyte*^employed shall be a representative subset of the analytes to be deterxiMThe concentrations of these analytes shall approach the estlaaquantification 11m1t 1n the matrix of the check sample. In particular, cfsamples for metallic analytes shall be matched to field samples In phase

In general matrix composition.

na1yte«<^,
r«1il«UiBtê
tiMt̂ ^^B• ̂ f̂ ^^Haseoi^^^H

•̂̂ B^

1 . 2 . 2 . 2 Clean-Ups
Quality control procedures described here are Intended for adsorbentchroma tography and back extractions applied to organic extracts. All batchesof adsorbents (Florlsll, alumina, silica gel, etc.) prepared for use shall bechecked for analyte recovery by running the elutlon pattern with standards asa column check. The elutlon pattern shall be optimized for maximum recovery

of analytes and maximum rejection of contaminants.
1 . 2 . 2 . 2 . 1 Column Check Sample

The elutlon pattern shall be reconfirmed with a column check of standard
compounds after activating or deactivating a batch of adsorbent. Thesecompounds shall be representative of each elutlon fraction. Recovery asspecified In the methods Is considered an acceptable column check. A resultlower than specified Indicates that the procedure Is not acceptable or hasbeen misapplied.

1 . 2 . 2 . 2 . 2 Column Check Sample Blank
The check blank shall be run after activating or deactivating a batch ofadsorbent.

1.2.2.3 Determinations
1 . 2 . 2 . 3 . 1 Instrument Adjustment: Tuning. Alignment, etc.

Requirements and procedures are instrument- and method-specific.Analytical Instrumentation shall be tuned and aligned 1n accordance withrequirements which are specific to the Instrumentation procedures employed.Individual determinative procedures shall be consulted. Criteria for Initialconditions and for continuing confirmation conditions for methods w1th1n this
manual are found In the appropriate procedures.

1 . 2 . 2 . 3 . 2 Calibration
Analytical Instrumentation shall be calibrated 1n accordance with

requirements which are specific to the Instrumentation and procedures
employed. Introductory Methods 7000 and 8000 and appropriate analyticalprocedures shall be consulted for criteria for 1n1Ha1 and continuingcalibration.
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1 . 2 . 2 . 3 . 3 Additional QC Requirements for Inorganic Analysis
Standard curves used 1n the determination of Inorganic analytes shall be

prepared as follows:
Standard curves derived from data consisting of one reagent blank andfour concentrations shall be prepared for each analyte. The response for eachprepared standard shall be based upon the average of three replicate readings

of each standard. The standard curve shall be used with each subsequentanalysis provided that the standard curve Is verified by using at least onereagent blank and one standard at a level normally encountered or expected 1nsuch samples. The response for each standard shall be based upon the averageof three replicate readings of the standard. If the results of theverification are not within +10X of the original curve, a new standard shall
be prepared and analyzed. If the results of the second verification are notwithin +10X of the original standard curve, a reference standard should beemployed' to determine If the discrepancy 1s with the standard or with theinstrument. New standards should also be prepared on a quarterly basis at aminimum. All data used in drawing or describing the curve shall be soIndicated on the curve or Its description. A record shall be made of theverification.

Standard deviations and relative standard deviations shall be calculatedfor the percent recovery of analytes from the spiked sample duplicates andfrom the check samples. These values shall be established for the twenty mostrecent determinations in each category.
1.2.2.3.4 Additional Quality Control Requirements for

Organic Analysis

The following requirements shall be applied to the analysis of samples bygas chroma tography, liquid chromatography and gas chromatography/massspectrometry.
The calibration of each instrument shall be verified at frequencies

specified in the methods. A new standard curve must be prepared as specifiedin the methods.
The tune of each GC/HS system used for the determination of organicanalytes shall be checked with 4-bromofluorobenzene (BFB) for determinationsof volatlles and with decafluorotriphenylphosphlne (DFTPP) for determinationsof semi-volatiles. The required Ion abundance criteria shall be met beforedetermination of any analytes. If the system does not meet the requiredspecification for one or more of the required ions, the instrument must beretuned and rechecked before proceeding with sample analysis. The tune

performance check criteria must be achieved daily or for each 12 hour
operating period, whichever Is more frequent.

Background subtraction should be straightforward and designed only toeliminate column bleed or Instrument background ions. Background subtraction
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actions resulting 1n spectral distortions for the sole purpose of nceting
special requirements are contrary to the objectives of Quality Assurance and
are unacceptable.

For determinations by HPLC or GC, the Instrument calibration shall
verified as specified 1n the methods.

1.2.2.3.5 Identification

Identification of a 1 1 analytes roust be accomplished with an authentic
standard of the analyte. When authentic standards are not available,
Identification Is tentative.

For gas chromatographic determinations of specific analytes, the relative
retention time of the unknown must be compared with that of an authentic
standard. For compound confirmation, a sample and standard shall be re-
analyzed on a column of different selectivity to obtain a second
characteristic relative retention time. Peaks must elute within dally
retention time windows to be declared a tentative or confirmed identification.

For gas chromatographic/mass spectrometrlc determinations of specific
analytes, the spectrum of the analyte should conform to a literature
representation of the spectrum or to a spectrum of the authentic standard
obtained after satisfactory tuning of the mass spectrometer and within the
same twelve-hour working shift as the analytical spectrum. The appropriate
analytical methods should be consulted for specific criteria for matching the
mass spectra, relative response factors, and relative retention times to those
of authentic standards.

1.2.2.3.6 Quantification

The procedures for quantification of analytes are discussed In the
appropriate general procedures (7000, 8000) and the specific analytical
methods.

In some situations In the course of determining metal analytes, matrix-
matched calibration standards may be required. These standards shall be
composed of the pure reagent, approximation of the matrix, and reagent
addition of major interferents in the samples. This win be stipulated In the
procedures.

Estimation of the concentration of an organic compound not contained
within the calibration standard may be accomplished by compari ng mass spectral
response of the coqKiund with that of an internal standard. The procedure Is
specified In the methods.
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1.3 DETECTION LIMIT AND QUANTIFICATION LIMIT
The detection Unit and quantification limit of analytes shall beevaluated by determining the noise level of response for each sanyl'e In thebatch. If analyte Is present, the noise level adjacent In retention time tothe analyte peak may be used. For wave-length dispersive Instrumentation,multiple determinations of digestates with no detectable analyte may be usedto establish the noise level. The method of standard additions should then beused to determine the calibration curve using one digestate or extractedsample in which the analyte was not detected. The slope of the calibrationcurve, m, should be calculated using the following relations:
m •= slope of calibration line
SB ' standard deviation of the average noise level
MDL - KSe/m
For K • 3; MDL « method detection limit.
For K = 5; MQL « method quantltatlon limit.

1.4 DATA REPORTING
The requirement of reporting analytical results on a wet-weight or a dry-weight basis Is dictated by factors such as: sample matrix; program orregulatory requirement; and objectives of the analysis.
Analytical results shall be reported with the percent moisture or percentsolid content of the sample.

1.5 QUALITY CONTROL DOCUMENTATION
The following sections 11st the QC documentation which comprises thecomplete analytical package. This package should be obtained from the datagenerator upon request. These forms, or adaptations of these forms, shall beused by the data generator/reporter for 1norgan1cs ( I ) , or for organlcs (0) orboth (I/O) types of determinations.
1 . 5 . 1 Analytical Results (I/O: Form I)

Analyte concentration.
Sample weight.
Percent water (for non-aqueous samples when specified).
Final volume of extract or diluted sample.
Holding times ( I : Form X ) .
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1.5.2 Calibration ( I : Form II; 0: Form V , V I , VII, IX)
Calibration curve or coefficients of the linear equation whichdescribes the calibration curve.
Correlation coefficient of the linear calibration.
Concentration/response data (or relative response data) ofcalibration check standards, along with dates on which they were
analytically determined.

1 . 5 . 3 Column Check (0: Form X)
Results of column chromatography check, with the chromatogram. -

1.5.4 Extraction/Digestion (I/O: Form I)
Date of the extraction for each sample. 0

1.5.5 Surrogates (0: Form II)
Amount of surrogate spiked, and percent recovery of each surrogate.

1 . 5 . 6 Matrix/Duplicate Spikes ( I : Form V , VI; 0: Form III)
Amount spiked, percent recovery, and relative percent difference foreach compound In the spiked samples for the analytical batch.

1.5.7 Check Sample ( I : Form VII; 0: Form VIII)
Amount spiked, and percent recovery of each compound spiked.

1.5.8 Blank ( I ; Form III; 0: Form IV)
Identity and amount of each constituent.

1 . 5 . 9 Chromatograms (for organic analysis)
All chromatograms for reported results, properly labeled with;
- Sample Identification
- Method Identification
- Identification of retention time of analyte on the chromatograms.
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1.5.10 Quantitative Chromatogram Report (0: Forms VIII, IX, X)
Retention time of analyte.
Amount Injected.
Area of appropriate calculation of detection response.
Amount of analyte found.
Date and time of Injection.

1.5.11 Mass Spectrum
Spectra of standards generated from authentic standards (one foreach report for each compound detected).
Spectra of analytes from actual analyses.
Spectrometer Identifier.

1.5.12 Metal Interference Check Sample Results ( I : Form IV)
1.5.13 Detection L1m1t ( I : Form VII; 0: Form I)

Analyte detection limits with methods of estimation.
1.5.14 Results of Standard Additions ( I : Form VIII)
1.5.15 Results of Serial Dilutions ( I : Form IX)
1.5.16 Instrument Detection Limits (I: Form XI)
1.5.17 ICP Interelement Correction Factors and ICP Linear Ranges(when applicable) ( I : Form XII. Form XIII).

1 . 6 REFERENCES
1. Guidelines and Specifications for Preparing Quality Assurance ProgramPlans, September 20, 1980, Office of Monitoring Systems and Quality Assurance,ORD, U.S. EPA, QAMS-004/80, Washington, DC 20460.
2. Interim Guidelines and Specifications for Preparing Quality AssuranceProject Plans, December 29, 1980, Office of Monitoring Systems and Quality
Assurance, ORD, U . S . EPA, QAMS-005/80, Washington, DC 20460.
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Section No. I
R e v i s i o n No. P
Date: JanuaF,y 1, 1PPF
Page 1 of ?

I. Who must prepare a Quality Assurance Project Plan (QAPJP)

The U.S. EPA Quality Assurance ( Q A ) program embraces many •functions
Including: establ ish ing QA policy and guidelines for development of
program and project operational plans; establishing criteria and guidelines
for assessing data quality; serving as a QA information focal point;
auditing to ascertain ef fect iveness of QA implementation; and identifying
and developing QA training programs.

The goals and policy of E P A ' s QA program is to ensure that a 1 1
environmentally related measurements (data collection activi t ies) regulated
and supported by or for EPA produce data of known quality. The quality
of data is known when all components associated with its derivation are
thoroughly documented, such documentation being verifiable and defensible.
Verif iable is defined as the ability to prove or substantiate any claim
or result related to the documented record. Defensible is defined as the
ability to withstand any reasonable challenge related to veracity or
truthful ness.

In order to establish quality assurance solidly In a 1 1 data col lect ion
act iv i t ies U.S. EPA Issued Order 5360.1. This order establishes policy
and program requirements for the conduct of quality assurance (OA) for
all environmentally related measurements performed by or for the Agency.

To ensure that a 1 1 environmentally related measurements (data
col lect ion act iv i t ies) meets U.S. EPA Quality Assurance Policy and
requirements, the following organizat ions should develop and implement a
Quality Assurance Project and/or laboratory plan:

EPA R e g i o n a l Program Of f i ce s ( p r i m a r i l y special projects)
E P A ' s contractors
State Agenc ie s
State contractors
N P D E S & POTW Permittees
R C R A Permittees
Laborator ies preforming ana ly t ica l services (di rect ly or
i n d i r e c t l y ) for suppor t of programs regulated by U.S. EPA

* Other o r g a n i z a t i o n s under formalized agreements.
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Some laboratories may integrate their QA Plan into specif ic QA Project
Plans (ie. State Laboratories, Permittee's laboratories, and Superfund
contractors). However, our off ice recommends that a 1 1 laboratories prepare
and maintain a laboratory QA plan.
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II. Where and how can QA Project Plan be integrated.

Listed below are several options that can be employed by preparers.

O p t i o n A : A separate i d e n t i f i a b l e QA Project P lan .

* O p t i o n 8: The QA Project P l a n can be in tegrated wi th
W o r k P l ans .

* Option C : The QA Project Plan can be integrated with
Waste Analysis Plans (RCRA Permittees).

* O p t i o n D: The QA Project P l a n can be in tegrated wi th Pe rmi t s
POTW, N P D E S and R C R A Permittees).

Wha t ever o p t i o n is choosen the QA Project P l an must meet the m i n i m a l
requirements as set for th in this g u i d a n c e document .

* Whenever this option is chosen a " Q A Projected Plan locator page"
must be inserted in the table of contents of the document.

I I a . For l a b o r a t o r i e s :

A separate i d e n t i f i a b l e Laboratory QA P lan s h o u l d be prepared and
m a i n t a i n e d at the f a c i l i t y .
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III. Document Control

Purpose: Document control will serve to provide

° an easy, convenient way of preparing the OA Project, lab
oratory plans, and standard operating procedures.

° A easy way to revise and update the elements of OA plans
and standard operating procedures.

° a focal point for internal/external audits and inspect ions.

° reviewers and inspectors a means by which def ic iencies
and correct ive act ions can easi ly be referenced in reports.

M i n i m u m Requ i r emen t s :

ATI Quali ty Assurance Project, Laboratory plans and
standard operating procedures must be prepared using a
document control format consisting of fol lowing information
placed in the upper right-hand corner of each document
page:

° Section Number

0 Revis ion Number

° Date (of rev is ion)

° Page ______of
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IV. Standard Operating Procedures (SOPs)

Purpose: G e n e r a l l y , s i m p l y c i t i n g a p u b l i s h e d method is not adequate.
P u b l i s h e d methods rarely have a l l of procedural de t a i l s ,
a n d those tha t do gene ra l l y have to be m o d i f i e d for the
a p p l i c a t i o n or f a c i l i t i e s at h a n d . The development of SOPs
are f u n d a m e n t a l for rev iew and laboratory a u d i t / i n s p e c t i o n
processses.

Developing SOPs:

Standard O p e r a t i n g Procedures ( S O P s ) s h a l l be de ta i l ed documents
d e s c r i b i n g who does w h a t , w h e n , w h e r e , how and why, in a stepwi'se m a n n e r .
These SOPs s h a l l be cons i s t en t w i t h N a t i o n a l SOPs endorsed or issued by
Program or R e g i o n a l Of f i ce s . They s h a l l be s u f f i c i e n t l y complete and
d e t a i l e d to ensu re :

1. Data of known q u a l i t y and in te rg r i ty are co l lec ted to meet the
m o n i t o r i n g ob jec t ives .

1. The m i n i m u m loss of data due to out-of-control cond i t ions .

SOPs s h a l l be:

1. Adequa te to e s t a b l i s h t r aceab i l ity of s t andards , i n s t r u m e n t a t i o n ,
s a m p l e s , and env i ronmen ta l da ta .

2. S i m p l e , so a user w i t h bas ic educa t i on , experience and /or t r a i n i n g
can properly use them.

3. Comple te enough so the user / reader fo l lows the d i r ec t ions in a
stepwise m a n n e r t h r o u g h the s a m p l i n g , ana lys i s , and data h a n d l i n g
process.

4. Cons is ten t w i t h sound s c i e n t i f i c / e n g i n e e r i n g p r inc ip l e s .

5. Consis tent w i t h current EPA r egu l a t i ons and g u i d e l i n e s .

6. Consistent with the manufacturer's specific Instrumentation manuals.

SOPs s h a l l provide for documenta t ion su f f i c i en t ly complete to:

1. Record the per formance of a l l tasks and their results.

2. E x p l a i n the cause for m i s s i n g data .

3. Demonstrate the v a l i d a t i o n of data each t ime they are recorded,
c a l c u l a t e d , or t ranscr ibed .
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SOPS s h o u l d be addressed i n a11 QA Project or Laboratory P l a n as ou t l ined
below:

° S tandard O p e r a t i n g Procedures ( S O P s ) must be prepared for a l l
r o u t i n e l y used s a m p l i n g , a n a l y t i c a l and m a n a g e m e n t methods or
pro tocols .

° SOPs must meet the m i n i m u m c r i t e r i a as i den t i f i ed i n "Developing
SOPs" (See p r e v i o u s s e c t i o n ) .

° In cases where p u b l i s h e d methods have a l l the procedural d e t a i l s ,
w i t h l i t t l e or no m o d i f i c a t i o n s , pho tocop ing the appropr ia te
procedures w i l l n o r m a l l y be adequate . However, it m u s t meet the
m i n i m u m c r i te r ia as i d e n t i f i e d in "Developing SOPs".

° In either case (development of specif ic SOPs or photocoping of
published methods) , the SOPs must be

- documented ( u s i n g document control format)
- reviewed a n n u a l 1 y
- c o n t a i n a cover page i n d i c a t i n g who reviewed

the SOP and the da ta of review.

° To a c c o m p l i s h these ob jec t ives , SOPs s h o u l d address the f o l l o w i n g
types of i t ems:

1. General network d e s i g n .
2. Spec i f ic s a m p l i n g - s i t e se lec t ion .
3. S a m p l i n g and a n a l y t i c a l methodology.
4. Probes, c o l l e c t i o n devices, storage con ta ine rs , and sample

a d d i t i v e s such as preservatives.
5. Special p r e c a u t i o n s , such as h o l d i n g times and protection

from heat , l i g h t , react ivi ty , and c o m b u s t i b i l i t y .
6. Federal reference, e q u i v a l e n t , and al ternate test procedures,
7. Ins t rumenta t ion select ion and use.
8. Ca l ib r a t i on and s tandard iza t ion .
9. Preventive and remedial main tenance .

10. Repl ica te s a m p l i n g and analysis .
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11. B l i n d and s p i k e d samples.
12. Qua l i t y control procedures such as inter- and intra- f i e l d or

laboratory ac t iv i t i e s .
13. Documen ta t ion procedures.
14. Sample custody and h a n d l i n g procedures .
15. Sample t r a n s p o r t a t i o n procedures.
16. Safety.
17. Data h a n d i n g / e v a l u a t i o n procedures.
18. P rec i s i on , accuracy , comple teness , representa t iveness ,

and c o m p a r a b i l i t y procedures (cont ro l char t s , c a l c u l a t i o n s ,
s ta t i s t i ca l tests, e tc . ) .

19. Service cont rac ts .
20. Document con t ro l .
21. Cor rec t ive ac t ion procedures.
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Element 1. Ti t le Page (For both QA Project and Laboratory P l a n s )

Purpose: P r i m a r i l y the t i t le page provides a means of i d e n t i f i n g the
o r g a n i z a t i o n respons ib le for p r e p a r i n g the QA Plan and it w i l l
serve as documentary evidence that a l l appropr ia te respons ib le
i n d i v i d u a l s h a v e reviewed and approved the QA Plan. It win
a l s o serve to document the date of app rova l and p rov ide a means
of t r a c k i n g the rev iew and approva l process.

M i n i m u m R e q u i r e m e n t s :

The f o l l o w i n g i n f o r m a t i o n m u s t be i n c l u d e d on the t i t l e page:

° The t i t l e / n a m e of the Project , F a c i l i t y , or Laboratory.

° The name of the o r g a n i z a t i o n tha t is r e s p o n s i b l e for the D u a l i t y
Assurance of the Project , F a c i l i t y , or Laboratory.

° If a contractor is p r e p a r i n g the QA Project P lan for an o rgan iza -
t i o n (see a b o v e ) , t hen the contractor a l so must he i d e n t i f i e d .

t> At the bottom of the title page, provisions must be made for the
signatures of approving personnel.
QA Project P lans:

a) For i n - h o u s e projects
1) Project Off ice r
2) QA O f f i c e r (not from from the O f f i c e of Q u a l i t y Assurance )
3) Robert G. Forrest, Chief Off ice of

Q u a l i t y Assurance U.S. EPA Reg ion V I .
op t iona l 4) Laboratory personnel (Directors, Section C h i e f s ,

QA Lab O f f i c i a l s ) .

b ) For State and EPA Contractors (i.e. C E R C L A )
1) The o r g a n i z a t i o n ' s Project Manager /Of f i ce r
2) The o r g a n i z a t i o n ' s QA O f f i c i a l
3) E P A ' s Project Off ice r
4) Robert G. Forrest, Chief

Off ice of Q u a l i t y Assurance
U.S. EPA Region V I

opt ional 5) Laboratory personnel (Directors , Section Ch ie f s ,
QA Lab O f f i c i a l s ) .
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c ) For State Contractors

1) Con t rac to r ' s Project Manager /Of f i ce r
Z) Cont rac to r ' s QA O f f i c i a l
3) State A g e n c y ' s Project M a n a g e r / O f f i c e r
4 ) State A g e n c y ' s Project QA O f f i c i a l
5) E P A ' s Project O f f i c e r
6 ) Robert 6. Forrest, Ch i e f

O f f i c e of Q u a l i t y Assurance
U.S. EPA Region V I

O p t i o n a l 7) Labora to ry personnel ( L a b Di rec to r s , Section C h i e f s , etc.)

d) For Permittees

1 ) Permi t tee 's Project Manager/Officer
2) Permit tee's QA Off ical

Optional 3) State/City Project Manager/Officer
Optional 4) State/City QA Offical
Optional 5) EPA Project Off icer
Optional 6) Robert G. Forrest, Chief

Off ice of Quali ty Assurance
U.S. EPA Region VI

Laboratory QA Plans:

a ) For State Laborator ies

1) Laboratory Director/Manager
2) Laboratory QA Offical
3) State Agency QA Offical

Optional 4) Laboratory Section Chiefs

b) For Commercial and Permittee Laboratories

1 ) Laboratory Directors/Managers
2) Laboratory QA Offical
3) Laboratory Section Chiefs
4) Permittee's Program Managers
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Element 2. Table of Contents

The QA Project Plan Table of contents must address each of the following:

° A serial l isting of each of the 16 QA project plan elements*
(components).

° A listing of any appendices which are required to augment
(to faci l i tate complete review) the QA Project Plan as
presented (i.e., standard operating procedures, field manu-
als, work p lans, operations plans, etc.)

° At the end of the Tab le of Contents, list the individuals on
the title page and any other individuals (i.e., contracted lab)
receiving off ic ial copies of the QA Project and any subsequent
revisions.

- The indiv iduals responsible for distributing the OA
Project Plan and any subsequent revisions.

a) For EPA in-house projects
1 . ) EPA Project Officer

b) For State Agencies
1 ) The State Project Off icer

c) For Contractors/Permittees
1 ) The Organizat ion's Project

Managers

d) For Laboratories
1 ) The Laboratory's Directors/Managers

° Serial listing of all 16 quality assurance project plan component is
required, as listed below. Each component must be included and ad-
dressed for each project plan.

1 ) Title page with provision for approval -.Ignatures

2) Table of contents

3) Project description

4) Project organization and responsibility



Sec t ion No. 2
R e v i s i o n No. 0
Da te : JanuaFy 1, 19P5
Page 2 of ?

5) Data q u a l i t y ob jec t ives for measurement data in terms o''
p r e c i s i o n , a c c u r a c y , completeness , r epresen ta t iveness and
c o m p a r a b i l i t y

5a) Laboratory Data Q u a l i t y Objectives*

6) S a m p l i n g procedures

6a) Good Labora tory Practices*

7) S a m p l i n g custody

8) C a l i b r a t i o n procedures and frequency

9) A n a l y t i c a l p rocedures

10) Data r e d u c t i o n , v a l i d a t i o n and repor t ing

11) In terna l q u a l i t y control checks and frequency

12) M a n a g e m e n t , per formance , t echn ica l systems, and data q u a l i t y
a u d i t s , and frequency

13) P r e v e n t i v e m a i n t n a n c e procedures and schedules

14) Speci f ic rou t ine procedures to be used to assess data pre-
c i s i o n , accuracy and completeness of spec i f i c measurement
parameters i n v o l v e d

15) Correct ive act ion

16) Q u a l i t y a ssurance reports to managemen t

*For Laboratory 's not intergrated in a formal QA Project Plan.

° The ser ial l i s t i n g of each of the 16 OA project p l a n elements
(components) are the same, except number 5 w h i c h should be ent i t led
"Laboratory Data Qual i ty Objectives" and number 6 which should be
en t i t l ed "Good Laboratory Practices ( G L P ) " .

° If a laboratory also performs f ie ld ac t iv i t i es then number f Sample
Procedures must be addressed and number 6a w i l l be added, to
address Good Laboratory Practices ( G L P ) .
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Element 3 Project Descr ipt ion

Purpose: To provide suf f ic ient information (on a project) for integration
into and eva lua t ion of the remaning elements (components) of
the QA Project Plan. It must be complete enough to evaluate
the appropriateness of Data Quality Object ives, sampling
design, sampling and analytical methods, etc.

For Projects

This Element should address the fo l lowing items:

A. Background Information and Previous Data Assessments

0 A comprehensive (chronological) d iscussion of the
project/si te history, environmental sett ing (physiography,
geology, hydrogeology, etc.), summary resultrs of data
previously col lected (chemical, biological, and physical
parameters; matr ices, etc.) previous data assessments
(statist ical resul ts) , summary of previous OA reports,
and any other OA related information (i.e. previous
data quality object ives, previous project goals).

B. Project Objec t ives (Purpose) and Scope

° A comprehensive statement addressing the project's objec-
t ive (purpose). This iteii can be addressed in Element
5, if so, please reference Element 5 in this section.

D. Revisions (continuous projects)

° This element should be revised annually to provide
updated information and changes. This element will
require the inclusion of Parts A & B (above) of the
previous year.

C. Schedule of Tasks and Milestones

° Both activit ies and milestones need to be stated in specific
and measureable terms, so their timely attainment or
non-attainment can be easily observed and documented.

° This item should consist of a list of activit ies and
milestones which will lead to the accomplishment of
the project purpose (object ives) .
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For examp ie :

- dates a n t i c i p a t e d for start and c o m p l e t i o n of the project ,

- i n i t i a t i o n of sample co l lec t ion ,

- sample a n a l y s i s , data review and repor t ing ,

- data v a l i d a t i o n and da ta assessments ,

f i n a l QA report p r epa ra t i on , and

- other a p p l i c a b l e a c t i v i t i e s .

E. Data Usage, ( c a n be addressed i n E lement 5)

This sect ion s h o u l d c o n s i s t of a s ta tement o u t l i n i n g the in tended
da ta usage so tha t a p p r o p r i a t e review and e v a l u a t i o n can be made on the
Data Q u a l i t y Objec t ives , s a m p l i n g and ana ly t i ca l methods , and any other
QA/QC components of the QA Project P l a n , When a p p l i c a b l e , secondary
uses of the data s h o u l d a lso be i d e n t i f i e d .

For Laborator ies

The f o l l o w i n g i tems s h o u l d be addressed:

A. A comprehens ive d i s c u s s i o n of the l abora to ry ' s overa l l
ob j ec t i ve /pu rpose of th1S QA Program. Our o f f i ce recommends
that spec i f i c Laboratory/company po l i c i e s be dev loped a n d
documents .

Some examples are l is ted below:

° To m a i n t a i n an e f fec t ive , rout ine qua l i ty control program
to measure and ver i fy laboratory performance.

° To meet data q u a l i t y requirements for accuracy, p rec i s ion
and completeness through the use of proven or recommended
methodologies .
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To p r o v i d e s u f f i c i e n t f l e x i b i l i t y to meet s p e c i f i c data
q u a l i t y r equ i r emen t s .

° To identify and provide correct ive act ions as soon as
possib le to avo id any possible adverse af fect on data
quality.

° To m o n i t o r and assess the o p e r a t i o n a l pe r fo rmance of
the l abo ra to ry on a r o u t i n e b a s i s i n c l u d i n g internal a n d
e x t e r n a l a u d i t s .

° M a i n t a i n comple te w r i t t e n records of d o c u m e n t a t i o n
c h a i n - o f - c u s t o d y , a n a l y t i c a l SOPs, c a l i b r a t i o n and
p r e v e n t i v e m a i n t a n c e SOPs, da ta v a l i d a t i o n and r e d u c t i o n
p r o c e d u r e s , etc.

'' O t h e r i tems tha t l a b o r a t o r i e s s h o u l d address i n c l u d e :

- resources to mainta in QA
- document control
- external rev iew of QA program
- etc.
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PROJECT ORGANIZATION AND RESPONSIBILITY

Purpose: To provide documentory evidence of what inter- and intraorganiza-
tions are part ic ipat ing in the QA Project or Laboratory plan. It serves
t3 identify the individuals within each organizat ion who are responsible
for Quality Assurance (both program personnel and QA Off ice/ Of f icer) .
It a lso provides as a means for tracking, auditing, assess ing training
needs, and for developing and improving QA planning.

There are two dist inct lines of responsibi l i t ies: a) the program/labora-
tory/faci l i ty personnel and b) the QA off icer. The dec is ion makers
and resource manage r ' s responsibil i t ies within programs of f ices, labora-
to r ies / fac i l i t i es must be documented. Because of management responsib-
i l i t ies to mak ing decis ions and al location of resources, they must
be responsible for the quality of da ta , equipment/instruments, faci l i t ies
and f ie ld/ laboratory functions. QA Off icer 's responsibil i t ies must
a l so be identify and document in order to reduce biases and provide
the necessary external quality control assessments of QA Plans.

M i n i m u m R e q u i r e m e n t s :

° This element must clearly identify and document an inter- and intra-
organizat ions (i.e. contractors, l abs ) that are part icipating in each
project.

° For each organizat ion that is identified, individuals must be identified
( inc luding a 1 1 laboratory sample custodians} by name and his/her
responsib i l i t ies must be documented.

- Must include the Project or Laboratory QA Of f icer 's responsibilities.

- Must include program/management personnel responsibiit ies.

° The QA project plan should contain a flow chart identfying the organiza-
tions and line of authority.
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Below are some previous program personnel and QA off icers responsibi l i t ies
that should be developed and documented in each QA Plan (Project and
Laboratory). These include, but not l imited to:

Program/Pro jec t M a n a g e r R e s p o n s i b i l i t i e s

° E n s u r e Subcon t r ac to r P r o c u r e m e n t meet QA/QC requ i rements

° Ass ignment of duties of the Project ( t ab . ) Staf f and orientat ion
of the s ta f f to the QA needs and requirements of the project ( l ab ) .

° Ensure all approved project-speci f ic ( lab-speci f ic) procedures and
internally prepared p lans, drawings and reports meet QA drequircments.

° Serve as l ias ion (w i th QA o f f i c ia l ) between the Project Staff and
other internal or external orgnanizat ions or organizational sub-units.

° Serve as the "col lect ion point." for Project Staff reporting of
noncomformances and charges in QA project documents and act iv i t ies .

° Other

F i e l d C o o r d i n a t o r R e s p o n s i b i l i t i e s ( L a b . Dept. or Sect ion H e a d s )

° Win be responsible for a 1 1 f ield act iv i t ies including those of
subcontractors.

° Ensure that a 1 1 f ield equi pment/instrument meet performance criteria
and ca l ib ra t ion requirements

° Ensure proper labeling, handling, storage, and shipping requirements
have been meet.

° Ensure a 1 1 appropriate chain-of-custody procedures have been followed.

° Assist the QA Off icial in implementing any field audits.

° Ui'11 coordinate with lire management and QA Official the procurement
and control of equipment/instruments to ensure they meet OA or OC
requirements of the project (or Laboratory).

° Other
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Labora to ry D i r e c t o r / M a n a g e r R e s p o n s i b i l i t i e s
0 General s u p e r v i s i o n of l a b o r a t o r i e s

° C o l l a b o r a t i o n w i t h the Project M a n a g e r (Pe rmi t t ee ) i n e s t a b l i s h i n g
q u a l i t y s a m p l i n g and t e s t i ng programs.

° S c h e d u l e and e x e c u t i o n of t e s t i n g program.

° Serve as l i a s i o n between the Labora to ry Staffs and o ther g r o u p s

° Serves as the " c o l l e c t i n p o i n t " for Labora tory Staff r e p o r t i n g
of n o n c o n f o r m a n c e s and changes in l abora to ry a c t i v i t i e s

° Not i f icat ion of the Laboratory and Quality Assurance Groups of
speci f ic laboratory nonconformances and changes

° M a i n t e n a n c e of l a b o r a t o r y data and c h e c k p r i n t s w h i l e the p ro jec t ,
or t e s t i n g p h a s e , is in progress

° Relese of t e s t i ng data and resu l t s
c C a l i b r a t i o n of e q u i p m e n t

° Storage of s a m p l e s .

QA Of f i ce r R e s p o n s i b i l i t i e s :

a. Be the o f f i c i a l o r g a n i z a t i o n a l contac t for a l l QA matters for the project.
For e x a m p l e QA project p l a n i m p l e m e n t a t i o n , s a m p l i n g a n d ana ly t i ca l methodo-
l o g i e s , Data Q u a l i t y Object ives ( D Q O s ) , f i e l d and laboratory a u d i t s , manage-
ment and data q u a l i t y a u d i t s , PE a n d QC s tudies , etc.

b. A c t i v e l y i d e n t i f y and respond to QA needs , resolve problems , and answer
requests for g u i d a n c e or assis tance. For example f i e l d s a m p l i n g prob lems
( l i m i t e d s u p p l i e s of sample c o n t a i n e r ' s ) , t r anspor ta t ion problems ( h o l d i n g
t ime c o n f l i c t s ) , etc.

c. R e v i e w , e v a l u a t e and approve QA project p lans pr ior to our off ice ( E P A
R e g i o n 6 Of f i ce of Q u a l i t y A s s u r a n c e ) r ev iew, e v a l u a t i o n and a p p r o v a l / n o n -
approva l .
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d. P rov ide g u i d a n c e i n the d e v e l o p m e n t of QA project p l ans to each respect ive
o r g a n i z a t i o n s program o f f i c e s , m a n a g e m e n t o f f i ces and pro jec t /program ,—
m a n a g e r s or o f f i c e r s .

e. E n s u r e that m a n a g e m e n t , da t a q u a l i t y , f i e l d and l abora to ry a u d i t s '•'~
are per formed on QA Project P l a n s . C

f. A c t i v e l y t r a c k the progress of a l l QA tasks i n Project P l a n s ( f r o m
p r e p l a n n i n g to data a s se s smen t s ) and c o n s u l t p e r i o d i c a l l y w i t h
p rog ram/p ro j ec t m a n a g e r s .

g. Prepare and s u b m i t a l l QA repor ts ( w i t h r e c o m m e n d a t i o n s and c o m m e n t s )
to the a p p r o p r i a t e l i n e mana i j e r s i n the i r o r g a n i z a t i o n and to EPA
o f f i c i a l s .

h . Assure tha t a p p r o p r i a t e c o r r e c t i v e ac t ions are t aken on a l l QA t a sks
w h e n , where and however needed.

i . Ens i i re tha t da ta of k n o w n q u a l i t y and i n t e g r i t y are a v i a l a b l e for each
p l a n n i n g ( D Q O s ) a n d report phase ( v a l i d d a t a ) .

Note: A l t h o u g h some of the these r e s p o n s i b i l i t i e s may be delegatyed ou t , the
u l t i m a t e r e s p o n s i b i l i t y s t i l l l ies w i t h the Project QA O f f i c i a l

* * The Project QA O f f i c i a l mus t be i d e n t i f i e d and documented in each OAPjP
before f u l l apprjfoval can be g ran t ed .
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E l e m e n t 5. Data Q u a l i t y A s s u r a n c e (QA O b j e c t i v e s )

T h i s e l emen t is the most i m p o r t a n t s e c t i o n in any QA project p l a n . nQOs
a n d a11 b a c k g r o u n d i n f o r m a t i o n are f u n d a m e n t a l to the d e v e l o p m e n t of a
s o u n d s a m p l i n g d e s i g n a p p r o a c h and of the r e m a i n i n g QA project p l a n
e l e m e n t s .

Our o f f i c e ( O f f i c e of Q u a l i t y A s s u r a n c e ) does not set DQOs, bu t on ly
e v a l u a t e s the a p p r o p r i a t e n e s s of DOOs to the s a m p l i n g p l a n and the o ther _
e l e m e n t s w i t h i n the QA p ro j ec t p l a n .

P u r p o s e of D Q O ' s

A11 data are sub jec t to some e r ror . D i f f e r e n t types of er ror may be
i n t r o d u c e d at d i f f e r e n t s tages of da t a c o l l e c t i o n . Some types of error
c a n be c o n t r o l l e d , w h i t e o thers c a n n o t be c o n t r o l l e d b u t can be r e c o g n i z e d
a n d desc r ibed . Some types of e r ro r can be q u a n t i f i e d w h i l e o ther c a n
o n l y be desc r ibed q u a l i t a t i v e l y . The o v e r a l l p u r p o s e o f p r e p a r i n g d e t a i l e d
p l a n s for d a t a c o l l e c t i o n and q u a l i t y a s s u r a n c e is f i r s t , to make sure
tha t an a p p r o p r i a t e l e v e l of control i s exe rc i sed over sources of error
t h a t c a n be c o n t r o l l e d ( i . e . , s a m p l i n g v a r i a b i l i t y ) a n d second, to m a k e
sure tha t s u f f i c i e n t i n f o r m a t i o n is o b t a i n e d to desc r ibe a l l k n o w n sources
of e r ror to t h e e x t e n t p o s s i b l e ( i . e . , o l d / n e w we11 d e s i g n or c o n s t r u c t i o n ) .

The q u a l i t y of a data set is r ep re sen t ed in terms of f i v e c h a r a c t e r i s t i c s
of the d a t a : p r e c i s i o n , accu racy , r e p r e s e n t a t i v e n e s s c o m p l e t e n e s s , a n d
c o m p a r a b i l i t y ( r e f e r r ed to as P A R C C ) . B r i e f e x p l a n a t i o n s of th«se
c h a r a c t e r i s t i c s f o l l o w .

P r e c i s i o n - re fers to the l e v e l of agreement a m o n g repeated measu remen t s
of the same c h a r a c t e r i s t i c .

Accuracy - re fe r s to the d i f f e r e n c e between an e s t i m a t e based on the
data and the t rue v a l u e of the paramete r b e i n g es t imated .

Comple t enes s - refers to the a m o u n t of data t h a t is s u c c e s s f u l l y
co l l ec t ed w i t h respect to tha t amount i n t ended in the d e s i g n .

R e p r e s e n t a t i v e n e s s - refers to the degree to w h i c h the data c o l l e c t e d
accura te ly re f lec t the p o p u l a t i o n , g roup or m e d i u m b e i n g s a m p l e d .

C o m p a r a b i l i t y - refers to the s i m i l a r i t y of data from d i f f e r e n t
sources i n c l u d e d i n a s i n g l e data set.
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During the p lanning of a project or program that wil l i nvo lve the co l lec t ion
of e n v t r onmental data, it is tha responsibi l i ty of both the managers
and technical personnel to def ine how they intend to use the data and to
determine the quality of data needed to support that use.

W i t h r e s p e c t to d11 d a t a c o l l e c t i o n a c t i v i t i e s the f o l l o w i n g p r e - p l a n n i n g
q u e s t i o n s [Dust be a n s w e r e d :

1) Is there a d e c i s i o n ( s ) to be m a d e , a q u e s t i o n ( s ) , or
some o t h e r type of p r o b l e m to be s o l v e d ?

2) W i l l t h e d e c i s i o n ( s ) or a n s w e r ( s ) d e p e n d i n part on m e a s u r e m e n t da ta?

3) W i 1 1 the da t a i n p u t to the d e c i s i o n ( s ) come f rom da t a based c o n c l u s i o n s ?

If the a n s w e r to the a b o v e q u e s t i o n s a re yes , then the d e c i s i o n ( s ) or q u e s t i o n ( s )
s h o u l d be c l e a r l y s ta ted i n order to e s t a b l i s h the purpose for c o l l e c t i n g da ta .

A l s o , each conc lus ion requiring envi roninental data should be clearly stated
so that the spec i f i c data needed for that conclus ion can be identif ied.

The next step in def ining DQOs is to develop statements of the "universe"
to which the c o n c l u s i o n should apply, of the level of uncertainty that wil l
be a c c e p t a b l e for the conc lus ion , and of the amount of time and the level of
resources that wi l l be used to col lect data needed for the conclus ion.

The def ini t ion of the un iverse is needed to develop options for the sampling
des ign. A samp l ing design, among other funct ions, defines how data co l lec tors
w i 1 1 ident i fy and se lec t the particular s i tes or "units" of the environment
on wh ich chemica l , b i o l o g i c a l , or physical measurements will be made. Any
universe may be subdiv ided (s t ra t i f ied) in dif ferent ways, and each of the
subgroups may be studied to a greater or lesser degree. The cho ices made in
in def ining the sampling s t ra ta , se lec t ing the sampl ing units, and a l loca t ing
the number of measurements to be nade for each stratum will af fect the cost of
co l l ec t i ng data and the ability to make va l id conclusions about each of the
strata as well as aboJt the universe as a whole. The Program/Project Off icer
must have a clear definit ion of the universe of interest in order to design
a program that will generate data that are properly representat ive of that
universe.
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The statement about the level of uncertainty associated with each
conclusion will be used to determine what types and levels of error which may
be tolerated in the data. No measurements system is free of error; t h u s ,
no conclusion based on measurement data can be absolutely certain. One
of the central ideas behind the development of DQOs is that the level
of uncertainty associated with a conclusion may be controlled through
the proper design of data collection procedures and the associated QA and
QC programs. By controlling the uncertainty associated with the conclusions,
i . e . the components of a d e c i s i o n , the ultimate risk of making an incorrect
decision can also be controlled.

In order to develop a design that achieves a balance between different
sources of error and that controls each source of error to an appropriate
l e v e l , the Program/Project Officer must investigate the anticipated effect
of major sources or error on the precision and accuracy of each conclusion
requiring data. These major sources include human error, error introduced
by assumptions and approximations in statistical models, sampling error, and
measurement error. The Program/Project Officers will need to determine
how error introduced from each of these sources affects the conclusions
and wi11 need to calculate the expected precision and accuracy of each
of each conclusion, taking a l l of the najor sources of error into account.
The calculations wil l involve assumptions about details of a sampling
design being considered ( e . g . , total number of samples to be collected
and their distribution among strata) and assumptions about the values
expected in the i'ariables to be measured. The method employed in
calculating the expected precision and accuracy of each conclusion will
depend on certain aspects of the data collection approach ( i . e . ,
what quantities wil l be measured directly and what quantities will be
estimated) and on the nature of the quantity that will constitute each
conclusion ( e . g . , m e a n , proprotion, percitile, slope, e t c . ) .

The statements of time and resources will be used for making trade
offs between the type and q u a l i t y of data that are needed and the amount
of time and money required to collect the data. Rough estimates of the
time and resources l i m i t s must be known up front for the staff to develop
reasonable alternatives for the decision-maker's consideration. In
a d d i t i o n , the staff should consider as an option that the time (unconstrained)
not be associated with obtaining quality information needed to make the decision.

If a11 of the issues just described are adequately addressed, the
Program/ Project Officer's efforts will generate the following products:

° a clear understanding of each of the conclusions requiring
measurement data.

° final statements of the acceptable levels of precision and accuracy
associated with each of the conclusions dependent on measurement data.
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° for each c o n c l u s i o n d e p e n d e n t on m e a s u r e m e n t d a t a :

- a f i n a l d e f i n i t i o n of the p o p u l a t i o n to w h i c h the c o n c l u s i o n
is i n t e n d e d to a p p l y .

- d e f i n i t i o n s of the v a r i a b l e s to be measu red .

- state.-nents of the a c c e p t a b l e l e v e l s of p r e c i s i o n and a c c u r a c y
for the m e a s u r e m e n t s to be made .

- a q u a n t i t a t i v e d e s c r i p t i o n of the effect of m a j o r sources
of error ( i n c l u d i n g more t h a n measu remen t e r ro r ) on the p r e c i s i o n a n d
a c c u r a c y a s s o c i a t e d w i t h the c o n c l u s i o n ) .

f i n a l e s t i m a t e s of the t ime a n d resources r e q u i r e d to
co11ect t he d a t a .

The f i n a l s t a t e m e n t s of the a c c e p t a b l e l eve l s of p r e c i s i o n and
accuracy assoc ia ted w i t h each of the c o n c l u s i i o n s r e s p o n d s to the p r e c i s i o n
a n d accuracy componene t of P A R C C . The d e f i n i t i o n of the p o p u l a t i o n
assoc ia t ed w i t h each c o n c l u s i o n addresses r ep resen ta t iveness . The issues
of "comple t eness" and " c o m p a r a b i l i t y " are i n c l u d e d i m p l i c i t l y in d e a l i n g
w i t h p r e c i s i o n , accuracy a n d r e p r e s e n t a t i v e n e s s . M i s s i n g da ta ( " c o m p l e t e n e s s " )
may compr i se accu racy by i n t r o d u c i n g a d d i t i o n a l b i a s . M i s s i n g data may
a l s o c o m p r i s e r e p r e s e n t a t i v e n e s s i f ths re is an i n o r d i n a t e ef fect on
ce r t a in of the s a m p l i n g s t r a t a . On the i s s u e of c o m p a r a b i l i t y , i f a
c o n c l u s i o n is expected to a p p l y to a d e f i n e d p o p u l a t i o n , then the da ta
m u s t bs c o m p a r a b l e across tha t p o p u l a t i o n a n d among any d e f i n e d s u b p o p u l a t i o n s
( s t r a t a ) .

Because of the c o m p l e x i t y of the r e l a t i o n s h i p among t he P A R C C t e rms , our
o f f i c e ' s ( O f f i c e of Q u a l i t y A s s u r a n c e ) e m p h a s i s i n r e v i e w i n g DQOs w i 1 1 be
to ensu re that a11 of the necessary e lements are i n c l u d e d , and not t h a t
each of the P A R C C terms be e x p l i c i y l y and i n d i v i d u a l l y a d d r e s s e d .

M i n i m u m R e q u i r e m e n t s :

° A s tatement of the d e c i s i o n ( s ) t ha t depend ( s )
on the r e s u l t s of t h i s da ta c o l l e c t i o n a c t i v i t y .

° If the data c o l l e c t i o n a c t i v i t l y is of an exp lo ra to ry
na tu re and not f o r m a l l y l i n k e d w i t h a regula tory
d e c i s i o n , then a dear e x p l a n a t i o n of the purpose for
w h i c h e n v i r o n m e n t a l da ta are needed.

° Statements of each s p e c i f i c q u e s t i o n tha t w i11 be
addressed i n the da ta c o l l e c t i o n a c t i v i t y and the
type of c o n c l u s i o n tha t is a n t i c i p a t e d as an a p p r o p r i a t e
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answer" to each quest ion. The c o n c l u s i o n s should depend
only on measurements .

° A dear statement of the way in which each conc lus ion of the
study wil l be represented, in terms of the results of s ta t ic ica l
ca lcu la t ions made with the measurement data. For examp le :

- est imates of populat ion parameters, such as a mean, proportion
or percent i le ;

- est imated d is t r ibut ions of the var iab les acc ross the population
sampled; C

- est imates of dose , exposu re , or environmental e f fec ts based on
ca lcu la t ions wi th the data.

° Statements of the accep tab le leve ls of precision and accuracy
assoc ia ted w i t h each of the conc lus ions dependant on measure.iient
data as f o l l o w s :

- a statement of the accep tab le amount of var iance or imprecision
(e.g. , e i ther conf idence in terva ls or probabi l i t ies of
incorrectly accept ing or re ject ing a hypothesis (Type I and
Type II er rors . )

- a descr ip t ion of any expected b ias , including a statement of
a c c e p t a b l e amount and d i rect ion of bias if this can be an t ic ipa ted .

° A def in i t ion of the populat ion to which each of the conc lus ions
is intended to apply, inc luding defini t ions of all subpopulat ions
or strata.

° Def in i t ions of fie va r i ab les (e .g . , ambient concent ra t ion of
pol luntant "a" in medium "b" , measured in "x" units) that w i 1 1 be
measured.

° The acceptable l eve l s of precision and accuracy for the measurements
to be made.

for each matr ix (medium) and parameter ( va r iab le ) , provide a
table of the ob jec t i ves for: a. Accuracy b. Precision c. Sentivity
or method detection limits.

° A f low chart or spread sheet i l lustrating the relationship between
the measurement data and each conclusion that w i 1 1 be made with the data.
The chart should diagram the steps that will be needed in order to
evaluate the data and draw a conclusion. The chart should a lso
present the resul ts of stat ist ical analysis used to eva lua te the
ef fects of major sources of error on the precision and accuracy of
each conclusion dependent on the data.
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*For L a b o r a t o r i e s .

Minimum Requirements
For each m a t r i x ( m e d i u m ) a n d pa r ame te r ( v a r i a b l e ) p r o v i d e a
t a b l e of the a n a l y t i c a l da ta q u a l i t y o b j e c t i ve s f o r :

- A c c u r a c y
- P r e c i s i o n
- S e n t i v i t y or me thod d e t e c t i o n l i m i t
- C o m p l e t e n e s s

Other sources of e r ro r t ha t s h o u l d be d i c u s s e d , i n c l u d e , h u t
are not l i m i t e d , to the f o l l o w i n g :

- L a b o r a t o r y P r a c t i c e s (See E l e m e n t N u . n b e r " 5 a )
- O u t l i e r s ( t h e y s h o u l d he s t a t i s t i c a l l y d e t e r m i n e d )
- R e d u c t i o n a n d v a l i d a t i o n er rors .
- I n t e r n a l q u a l i t y con t ro l p rocedures .
- o t h e r
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E L E M E N T 6. S A M P L I N G P R O C E D U R E S

Purpose : T h i s e lement s h o u l d s u c c i n c t l y d e s c r i b e the s a m p l i n g
r a t i o n a l e , s a m p l i n g d e s i g n , s a m p ' ' i n g procedures , and a l l
other componen t s of a project ' s c o l l e c t i o n a c t i v i t i e s .
Inadequate p l a n n i n g w i l l o f t en l ead to b i a s e d , m e a n i n g l e s s , '
or u n r e l i a b l e r e s u l t s ; good p l a n n i n g , on the other hand , can
can p roduce v a l i d resu l t s . The q u a l i t y and u t i l i t y of
a n a l y t i c a l da ta d e p e n d s c r i t i c a l l y on the v a l i d i t y of the
sample and the a d e q u a c y of the s a m p l i n g des ign. The
s e l e c t i o n of the o p t i m u m s a m p l i n g des ign is one of the c

most i m p o r t a n t factors i n f l u e n c i n g the r e l i a b l i t y of
da ta . P lease refer to Data Q u a l i t y Objec t ives ( E L E M E N T 5) .

M i n i m u m R e q u i r e m e n t s for QA P l a n s

° P r o v i d e s u f f i c i e n t d o c u m e n t a t i o n of the s a m p l i n g r a t i o n a l e
( suppor t ed by the project d e s c i p t i o n ) , s a m p l i n g d e s i g n ,
s a m p l i n g p rocedures and other sample co l l e c t i on a c t i v i t i e s to
enab le reviewers to a d e q u a t e l y e v a l u a t e the a p p r o p r i a t e n e s s
of t h i s e l emen t to the Data Q u a l i t y Ob jec t ives , ana ly t i ca l
p rocedures , i n t e r n a l q u a l i t y control s ample s and procedures
and other e l e m e n t s of the project or Labora tory p l a n ( i f
l a b o r a t o r y is e n v o l v e d w i t h s a m p l i n g a c t i v i t i e s ) .

- a s u c c i n c t j u s t i f i c a t i o n of the projec t s a m p l i n g r a t i o n a l e
by m a t r i x l o c a t i o n , s t r a t a , p o p u l a t i o n , measurement para-
meter or any other cha ra t e r i s t i c s .

- a d e t a i l d e s c r i p t i o n of the s a m p l i n g d e s i g n

a ) s p e c i f i n g the l o c a t i o n s of the s a m p l i n g sites
b) n u m b e r of s amples to be co l lec ted per m a t r i x
c) c o l l e c t i o n f requency
d ) the p o p u l a t i o n to be sampled ( i n c l u d i n g s u b p o p u l a t i o n s )
e) d e f i n i n g the s a m p l i n g strata
f ) other re levan t factors w h i c h may i n f l u e n c e the des ign

of the s a m p l i n g approach ; i.e., homogene i ty of the
u n i v e r s e , access ib i l i ty of the s a m p l i n g area, s a m p l i n g
c o n d i t i o n s , we l l des ign or construct ion, etc.

° Prov ide a map s h o w i n g s a m p l i n g s i tes , strata and other re levant
factors ( i .e . , wel l loca t ions , a typica l h a b i t a t s , etc.).

° P r o v i d e f l o w d i a g r a m ( s ) or cha r t s ( s ) d e l i n e a t i n g s a m p l i n g
program operat ions .
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° Identif ication of sample c u s t o d i a n ( s ) . (need not indentify,
if ident i f ied in ELEMENT 4).

° Provide a complete descr ipt ion of the sampling procedures
or S O P ( s ) . These procedures should be documented in the
QAPjP as an appendix.

0 Provide a table detail ing sample preservat ion methods, maximum
holding times and types of containers to be used.

° Document a 1 1 special condit ions for preparat ion of sampling
equipment and containers to av iod sample contamination
(i.e., conta iners for organics should be solvent-r insed; containers
for t racemetals should be acid-r insed; containers for bacteria
shou ld be ster i l ized).

- must include spec i f ic decontaminat ion procedure(s).

° Provide examples (exh ib i ts ) of forms, notebooks and documents to be
used in recording data co l lec t ion ac t i v i t i es (See ELEMENT 7).

° Provide detai led descr ip t ions and/or cri teria of Good Field or
Management Prac t ices ( a l s o see ELEMENT 6a) .

- The fo l lowing Good Field and/or Management Pract ices
should be developed (** wri t ten procedures or SOPs) and
implemented in a 1 1 QA project and Laboratory Plans (where
appi icable):

**For each w r i t t e n procedure , the f o l l o w i n g i n f o r m a t i o n shouTd
be iTTcTuded":

1) the responsible ind iv idual (s) .

2) the review and eva luat ion process and frequency of review

3) the quality control criteria (where appl icable)

4) the fi l ing and/or storage procedures and codes for re-
trieving those files (login and logout procedures).
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A. Admin is t ra t ive procedures:

° correspondences ( let ters and memorandums)

° QA/QC reports
3 Data reporting and checks

- errors
- compieteness

° procurement p rocedures ( Q C c r i t e r i a )

B. D o c u m e n t a t i o n :

° Field a c t i v i t i e s (sample tags , chain of custody forms,
notebooks, e tc . ) .

° Procedures for f i l i n g and storages of records

° Records r e t en t ion t ime f rames (Storage)

C. R e v i e w and e v a l u a t i o n :

° Sampl ing plans (s i te inves t iga t ion plans, project
operation plans, etc).

0 S a m p l i n g d e s i g n s ( s t a t i s t i c a l or profess ional j u d g e m e n t ) .

° F i e l d cons t ruc t i on ac t iv i ' t e s (we11 d r i l l i n g , f o u n d a t i o n s ,
d i k e s , so i l l i n e r s , l eacha te c o l l e c t i o n systems, e tc . )

° F i e l d Standard O p e r a t i n g Procedures (on a a n n u a l b a s i s )

° Field instrument and equipment quality control criteria
in procurement requests.

D. Q u a l i t y control procedures:

° To ensure adequate supp l i e s and spare parts ( s t anda rds ,
reagents , p rese rva t ion m a t e r i a l , sample c o n t a i n e r s , e tc . ) .

° F i e l d d e c o n t a m i n a t f o n procedures .

° Cor rec t ive ac t ions on equ ipmen t /p rocedura l p rob lems
or f a i l u r e s .

° Standard o p e r a t i n g procedures are implemented .
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° MaximitTi holding times and proper sample conta iners .

° Field quality control samples and their frequencies.

° Field or management data va l idat ion procedures.

° Storage, packaging and shipment of samples.
0 Field ca l ibrat ion/preventat ive maintenance procedures.

E. Data p r o c e s s i n g , r e v i e w and r epo r t i ng :

° Q u a l i t y cont ro l checks on procedures and f r equenc ie s

° Computer quality control checks on inputs, outputs,
and ver i f i ca t ion of sof twares

- procedures
- frequency of checks
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ELEMENT 6 a : GOOD LABORATORY PRACTICES

Purpose: Laborator ies inherently have act iv i t ies prior to and fol lowing ana-
lysis which directly or indirect ly af fect the quality of data. To
ensure that reliable and defensible data has been generated and that
all sources of error (internally and external ly) have been identified
(See ELEMENT 5 ) , every 1abora to ry must maintain an acceptable level
of Good laboratory Pract ices ( G L P S ) .

Minimum Requirements:

° Provide a general descr ipt ion of GLPs that have been developed and
implemented in your laboratory.

° Provide a table detai l ing the sample preservation technique,
maximum holding times and the types of containers required per
parameter (var iab le ) or parameter group.

° Document all special condit ions for preparation of sampling equipment
and containers to avoid sample contaminat ion per parameter group
(i.e., organ ics , t race meta ls , bacter ia , radiochemi'cal parameters).

- Include all speci f ic routinely used decontaminat ion procedures.

° Provide complete Standard Operating Procedures for recording data
in forms, notebooks, computers, etc. and how records are to be
identified and stored, (a lso see ELEMENT 6).

° Provide a f low chart outlining the major laboratory act ivi t ies.

° Provide detailed descr ipt ion 's and criteria for Good Laboratory
practices not addressed in other elements. See the following pages.
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The f o l l o w i n g Good Labora tory and Management Prac t ices s h o u l d be deve loped and
i m p l e m e n t e d Tn a11 QA Projects and Labora tory P lans (were a p p l i c a b l e ) :

A. Administrat ive Procedures:

1. Records f i l i n g and s torage procedures
2. Cor respondance procedures ( t e t t e r s , m e m o r a n d u m s , e tc .)
3. QA/QC r epo r t i ng p rocedures
4. Data r epor t ing procedures

- Q u a l i t y cont ro l checks on errors and comple teness .
5. Procurement request ( q u a l i t / c o n t r o l c r i t e r i a ) .

B. Faci l i ty Qua l i ty Control Requirements:

1. Should include, but not l imited to, the fol lowing items:

a, v e n t i l a t i o n _
b. compressed a i r
c. h u m i d i t y
d. t empera tu re
e. e l e c t r i c i t y and v o l t a g e c o n t r o l s
f. n o i s e l e v e l s
g. s torage ( c o l d r o o m , c h e m i c a l s , w a l k i n i n c u b a t o r s , etc.)
h. l o c a t i o n of m i c r o b i a ' 1 , c h e m i c a l , r a d i o c h e c i c a l l abo ra to ry sec t ions

( i . e . , the m i c r o b i a l and c h e m i c a l l a b sec t ions must not be located
i n the same room/area w i t h o u t a phys ica l d i v i s i o n / p a r t i o n .

2. Q u a l i t y control c r i t e r i a s h o u l d be e s t ab l i shed for each i tem
i d e n t i f i e d .

3. Q u a l i t y control c r i t e r ia s h o u l d be incorpora ted in to procurement
requests.

4. Should identify the responsible individual that w i 1 1 ensure the
quality of the items identified.

C. E q u i p m e n t / I n s t r u m e n t Q u a l i t y Control R e q u i r e m e n t s :

1. Items that s h o u l d be covered i n c l u d e , but not l i m i t e d to the f o l l o w i n g :

a ) a n a l y t i c a l ins t r iments / labora tory equipment .
b) fu rnaces
c) incuba to r s
d ) generators
e) re f r igera tors
f ) labora tory hoods
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g) equipment/instrument parts
h) equipment/instrument serv ices contracts
i) chemical , microbia l , radiochemical and volumetric tolerance

of laboratory storage containers.

2. Quality control cr i ter ia should be established for each item identif ied.

3. Quality control cr i ter ia should be incorporated into procurement request.

4. Should identify the responsible ind iv idual that will ensure the quality
of the items identif ied.

D. Laboratory Material Quality Control Requirements:

1. Should include, but not l imited to, the fol lowing items ( for each
analyt ical method) :

a ) grades of reagents
b) grades of so lvents
c) grades of gases
d) grades of membrane f i l ters
e) grades of microbidi media
f) grade of d is t i l led/de ion ized water

2. Quality control cr i teria should be establ ished for each item identif ied
(per analyt ical method).

3. Q u a l i t y cont ro l c r i t e r i a s h o u l d be incorpora ted in to procurement reques t .

4. Should identi fy the responsible individual that wil l ensure the quality
of the items identified.

E. Storage Requirements for Laboratory Material :

1. Items that should be covered include, but not limited to, the fol lowing:

a) reagents, so lvents , gases
b) microbial media
c) samples, standards, blanks
d) sample ex t rac ts
e) radiological mater ials, and samples
f) light sensi t ive reagents and solvents.
g) microbial cultures
h) Hazardous waste, extracts, etc.
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2. Quality control cr i ter ia should be establ ished for each item identified.

3. Q u a l i t y control c r i t e r i a s h o u l d be incorpora ted in to storage procurement
requests (a lso see C . )

4. Should identify the responsible individual that wil l ensure the quality of
the items identified.

F. Disposal of Hazardous Was te :

1. Should develop and implement disposal procedures

?. Identify and e s t a b l i s h quality control criteria for the disposal of
hazardous was te .

3. Quality control criteria should be incorporated into equipment,
suppl ies, conta iners, and other procurement requests.

4. Should identify the responsible indiv idual that will ensure proper
storage of hazardous waste.

G. Data process ing, review and report ing:

1. Items that should be covered include, but not l imited to, the following.

a) manual data processing procedures
b) computer data processing procedures
c) data package completeness

- raw data
- ca lcu la t ions
- cal ibrat ion graphs, charts
- strip charts
- GC/MS printouts
- method detection limit
- etc.

d) manual data package review
e) computer data inputs and outputs reviews
f) ver i f icat ion procedures for computer software
g) quality control checks (procedures) and frequencies for a

thru f above.

- manual1y
- use of reference materials (for computerized instruments)
- use of more rigorous software programs.
- etc.
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2. Q u a l i t y cont ro l c r i t e r i a s h o u l d be e s t a b l i s h e d for data p r o c e s s i n g ,
r e v i e w s , and r e p o r t i n g .

3. Q u a l i t y cont ro l c r i t e r i a s h o u l d be i nco rpo ra t ed in to e q u i p m e n t a n d
s u p p l i e s ( i . e . , compu te r s , so f twares , paper p r i n t i n g q u a l i t y , e tc . ) .

4. S h o u l d i d e n t i f y the r e s p o n s i b l e i n d i v i d u a l t ha t w i l l ensure the
q u a l i t y of the data p r o c e s s i n g , r e v i e w s , and r epor t ing .

H. G la s sware C l e a n i n g R e q u i r e m e n t s

1. Items tha t s h o u l d be covered i n c l u d e , but not l i m i t e d to, the f o l l o w i n g :

a) c l e a n i n g based on s u b s t a n c e s to be removed
b) c l e a n i n g based on a n a l y t i c a l r e q u i r e m e n t s
c) c l e a n i n g based on s a m p l i n g r e q u i r e m e n t s
e) c l e a n i n g based on b i o l o g i c a l r equ i re -nen t s

2. Q u a l i t y con t ro l c r i t e r i a s h o u l d be e s t a b l i s h e d for each i t em
i d e n t i f i e d (down to s p e c i f i c m e t h o d s , i f r e q u i r e d ) .

3. Q u a l i t y con t ro l c r i t e r i a s h o u l d be i n c o r p o r a t e d in to c l e a n i n g
m a t e r i a l p r o c u r e m e n t reques ts .

4. S h o u l d i d e n t i f y the r e s p o n s i b l e i n d i v i d u a l tha t w i l l e n s u r e the
q u a l i t y of the i t e m s i d e n t i f i e d .

I. This sec t ion s h o u l d reference the o ther e lements in the QA p l a n were Good
Labora tory P rac t i ce s are addressed.

For e x a m p l e : E L E M E N T 7: Sample custody
E L E M E N T 8: C a l i b r a t i o n procedures
E L E M E N T 9: A n a l y t i c a l procedures
E L E M E N T 10: Data reduc t ion , v a l i d a t i o n and r epor t ing
Etc.
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ELEMENT 7. SAMPLE CUSTODY PROCEDURES

Purpose: Sample custody procedures are necessary to maintain and
document sample possess ion; to adequately establ ish and/or
support the use of sample data in potential enforcement,
regulatory or legislat ive ac t ions.

Our o f f i ce recommends that EPA National Enforcement Invest-
igation Center (NEIC) or equivalent sample identi f icat ion,
documentation and chain-of-custody procedures be used.

(NEIC Pol ic ies and Procedures. EPA-330/9-78-Ofy-R.
Rev i sed FJe^ruary 19W)~.

The fo l lowing Sample Custody should be adopted.

A sample _i_s under custody if:

1. It is i n your possess ion , or

2. It is in your v i e w , af ter b e i n g in your possess ion , or

3. It was in your possess ion and you locked it u p , or

4. It is in a d e s i g n a t e d secure area.
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Minimum Requirements

Fie ld

° Document the procedures for preservation of reagents
or suppl ies which become an integral part of the sample.

° Document the procedures for identifying samples to be
col lected.

- Prepared s anp l e l a b e l s

° Document the procedures and forms (notebooks) for recording
the exac t locat ion , analysis to be performed, sample history,
sampl ing condi t ions, etc.

° Document the f ie ld custody procedures and provide examples of
a 1 1 forms that will be used during the project.

Laboratory

° Document the procedures for receipt of samples.

° Document the forms (notebooks) for recording (logging)
samples rece ived / t rans fe red within the laboratory.

° Document the laboratory custody procedures and provide examples of
all forms that wi l l be used during the project.

Project Documentation

It is the responsibi l i ty of all organizat ions to ensure that all project
documents issued to or generated by organizat ions win be accounted
for when the project is completed. Therefore:

° Develop and implement procedures for documenting projects (Refer
to NEIC Policies and Procedures, EPA-330/9-78-00-R, Revised F»B.,
198^——————————————————

5
- ser ia l ized document control system.

- document inventory procedures

- an evidentiary filing system
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Sample I d e n t i f i c a t i o n :

The method of i d e n t i f i c a t i o n of a s a m p l e depends on the type of m e a s u r e m e n t
or ana lyses per formed. W h e n i n - s i t u m e a s u r e m e n t s are made, the data are recorded
d i r e c t l y in l o g b o o k s or f i e l d data records, w i t h i d e n t i f y i n g i n f o r m a t i o n (project
code , s t a t ion n u m b e r s , s t a t i on l o c a t i o n , d a t e , t ime, s a m p l e r s ) , f i e l d o b s e r v a t i o n s ,
a n d r e m a r k s . E x a m p l e s of i n - s i t u i •neasurements i n c l u d e p H , t empe ra tu r e , c o n d u c t i v i t y ,
f l o w m e a s u r e m e n t , c o n t i n o u s a i r m o n i t o r i n g , s t a c k gas a n a l y s i s and OVA.

S a m p l e s , o ther t h a n i n - s l t ' J m e a s u r e m e n t s , are i d e n t i f i e d by a s a m p l e tag or
other a p p r o p r i a t e i d e n t i f i c a t i o n (he rea f t e r referred to as a s a m p l e t a g ) .

These samples a re removed and t r a n s p o r t e d from the sample l o c a t i o n to a
labora to ry or o ther l o c a t i o n for a n a l y s i s . Before r e m o v a l , however , a s a m p l e i s
of ten separa ted i n t o po r t ions d e p e n d i n g upon the analyses to be performed. E a c h
p o r t i o n is preserved i n acco rdance w i t h a p p l i c a b l e procedures and the s a m p l e
c o n t a i n e r is i d e n t i f i e d by a s a m p l e tag . The i n f o r m a t i o n recorded on the s a m p l e
tag s h o u l d i n c l u d e the f o l l o w i n g :

Pro jec t Code

S t a t i o n Number

Date

Time

Sta t ion Loca t ion

Samplers

R e m a r k s

Pr e s e r va t i ve used

Type of a n a l y s i s requi red

L a b Sample No. ( M a y be comple ted by the r ece iv ing labora tory)
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The s a m p l e tag c o n t a i n s an a p p r o p r i a t e p lace for d e s i g n a t i n g the sample as a g r a b
or a c o m p o s i t e a n d i d e n t i f y i n g the type of sample co l l ec ted for ana lyses . When
used for a i r s a m p l e s , the s a m p l e r may use the remarks sec t ion to des igna te the
sequence n u m b e r and i d e n t i f y the sample type. The Project O f f i c e r w i l l de t a i l
procedures for c o m p l e t i n g tags used for s o i l , sed iment , and b io t i c or other
samples . The s amp le tags are at tached to each s a m p l e or c o n t a i n e r .

Af ter c o l l e c t i o n , s e p a r a t i o n , i d e n t i f i c a t i o n , and p r e s e r v a t i o n , the sample i s
m a i n t a i n e d u n d e r c h i a n - o f - c u s t o d y procedures d i scussed below, i f the compos i t e or
g r a b s a m p l e is to be s p l i t , i t is a l i q u o t e d in to s i m i l a r sample c o n t a i n e r s .
I d e n t i c a l i n f o r m a t i o n is comple t ed on the tag a t tached to each s p l i t and one is
m a r k e d " S p l i t " . In a s i m i l a r f a s h i o n , tags w i l l be m a r k e d for "31ank" or
" D u p l i c a t e " samp!es .

F i e l d l o g b o o k s are used to document a l l f i e l d a c t i v i t i e s a n d w i l l en su re the
v a l i d i t y of the samples co l l ec t ed . AH i n f o r m a t i o n of the f i e l d a c t i v i t i e s
s h o u l d be recorded into a l ogbook . The l o g b o o k f s ) s h o u l d i n c l u d e the f o l l o w i n g
i n f o r m a t i o n :

° L o c a t i o n of the s a m p l i n g p o i n t s
c Purpose of the s a m p l i n g ( i . e . , d e f i n i n g p i t areas , p l u m e s , e t c . )

° The e n v i r o n m e n t a l s e t t i n g

° The n u m b e r a n d a m o u n t of samples t a k e n or requ i red

° W e a t h e r c o n d i t i o n s

° F ie ld o b s e r v a t i o n s and measurements

° D e s c r i p t i o n of s a m p l i n g p o i n t s
- photographs
- maps

° Date and t ime of co11ec t ion( s )

° Type of p reserva t ive used

° A n a l y s i s , labora tory d i s t r i b u t i o n or storage requ i rement s

° The types and q u a n t i t i e s of s t andards and /o r reagents used
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F i e l d Custody Procedures

1. Col lect only the number of samples neeeded to represent the media being
sampled. To the extent possib le, determine the quantity and types of samples and
sample locations prior to the actual f ield work . As few people as possible should c
handle samples.

2. The f i e l d sample r is p e r s o n a l l y r e s p o n s i b l e for the care and custody of ^_
the samples co l l ec ted u n t i l they are p rope r ly t r a n s f e r r e d or d i s p a t c h e d . '-

3. Sample tags s h a l l be comple ted for e a c h s a m p l e , u s i n g waterproof i n k
u n l e s s p r o h i b i t e d by wea the r c o n d i t i o n s . For e x a m p l e , a logbook n o t a t i o n would
e x p l a i n tha t a p e n c i l was u sed to t i l l out the s a m p l e tag because a b a l l poin t
pen w o u l d not f u n c t i o n i n f r e e z i n g wea the r .

4. The Project O f f i c e r s h o u l d d e t e r m i n e whether proper cus tody procedures
were f o l l o w e d d u r i n g the f i e l d work and dec ides i f a d d i t i o n a l samples are r e q u i r e d .

Transfer of Custody and S h i p m e n t

1. Samples a re a c c o m p a i n e d by a C h a i n - o f - C u s t o d y Record . When t r a n s f e r r i n g
the possess ion of s a m p l e s , the i n d i v i d u a l s r e l i n g u i s h i n g and r e c e i v i n g w i l l s i g n ,
da te , and note t h e t i m e on the record. This Record documents sample custody
t r ans f e r from the s a m p l e r , o f t e n t h r o u g h ano the r pe rson , to the ana lys t in a
m o b i l e l a b o r a t o r y or at the l abo ra to ry .

2. Samples w i l l be p a c k a g e d p rope r ly for sh ipment and d i s p a t c h e d to the
approp r i a t e l a b o r a t o r y for a n a l y s i s , w i t h a separate custody record a c c o m p a n y i n g
each s h i p m e n t ( e . g . , one for each f i e l d laboratory, one for samples s h i p p e d ,
d r i v e n , or o the rwise t ranspor ted to L a b ) . S h i p p i n g conta iners w i l l be p a d l o c k e d
or sealed for s h i p m e n t to the l abora to ry . The method of s h i p m e n t , cou r i e r n a m e ( s )
and other pe r t inen t i n f o r m a t i o n is entered in the "Remarks" sec t ion on the custody
record.

3. Wha teve r samples are s p l i t w i th a source or government agency, a separate
Receipt for Samples form is prepared for those samples and m a r k e d to i n d i c a t e
w i t h whom the samples are b e i n g s p l i t . The person rel ingm'sh ing t h e ^ s a m p l e s to
the f a c i l i t y or agency s h o u l d request the s i g n a t u r e of a representa t ive . If a
represen ta t ive is u n a v a i l a b l e or refuses to s i g n , th i s is noted in the "Received
by" space. When app rop r i a t e , as i n the case where the representa t ive is u n a v a i l a b l e ,
the custody record s h o u l d c o n t a i n a statement that the samples were de l ive red to
the des igna ted loca t ion at the des igna ted t ime.
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4. All shipments win be accompained by the Chain-of-Custody Record
identifying its contents. The original record wil l accompany the shipment, and
the copy should be retained by the Project Officer.

5. If sent by mai l , the package will be registered with return receipt
requested. Freight bi l ls, post of f ice receipts, and Bills of Lading will be
retained as part of the permanent documentation. _

Receipt for Samples Form .„

A completed Receipt for Samples form complies with these requirements and is
used whenever sp l i ts are provided. This form must be completed and a copy given
to the owner, opertor, or agent- in-charge even if the offer for split samples is
declined. The original is retained for the Project Officer.

Laboratory Custody Procedures

1. A des igna ted sample cus tod ian accepts custody of the shipped samples and
ver i f ies that the infomiation on the sample tags matches that on the Chain-of-
Custody Records. Pertinent information as to shipment, pickup, courier, etc. is
entered in the "Remarks" sect ion. The custodian then enters the sample tag data
into a bound logbook which should be arranged by project code and station number.

The laboratory custodian will use the sample tag number or ass ign a
unique laboratory number to each sample tag and assure that all samples are
transferred to the proper analyst or stored in the appropriate secure area.

2. The custodian distr ibutes samples to the appropriate analysts.
Laboratory personnel are responsible for the care and custody of samples from
the time they are received until the sample is exhausted or returned to the
custodian.

3. When sample analyses and necessary quality assurance checks have been
completed in the field, the unused portion of the sample must be disposed of
properly. AH identifying tags, data sheets, and laboratory records shall be
retained as part of the permanent documentation. Samples received by the laboratory
should be retained until after analyses and quality assurance checks are completed.
When investigative documents are requested, for the evidentiary file, all identifying
tags are removed for retention in the permanent documentation. Sample containers
and remaining sample material should be disposed of appropriately.
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4. Samples of m a t e r i a l s w h i c h have been associated w i t h h i g h haza rd l e v e l s
s h o u l d received i n a s p e c i a l i z e d regu la ted laboratory. This laboratory reduces
the haza rdous c h a r a c t e r i s t i c s of these samples and prepares them for r o u t i n e
a n a l y s i s . To a v o i d po ten t i a l c o n t a m i n a t i o n , tags from samples received by the
labora to ry are not c o n s i d e r e d pe rmanen t documents and w i l l not be i n c o r p o r a t e d
in to the e v i d e n t i a r y f i l e . The labora tory w i l l ve r i fy tha t the i n f o r m a t i o n on
a r r i v i n g s a m p l e tags is a c c u r a t e l y recorded on the appropr i a t e C h a i n - o f - C u s t o d y
Records and n o t i f y the project m a n a g e r or o f f i ce r of any d i s c r epanc i e s . The
sample tag n u m b e r is en te red on the C h a i n - o f - C u s t o d y Record in the "comments"
c o l u m n , regula ted l a b o r a t o r y pe r sonne l w i l l i n i t i a l the entry af ter v e r i f y i n g
s a m p l e tag da ta or r e s o l v i n g a descrepancy.

5. The l a b o r a t o r y w i 1 1 s u b m i t a memorandum to program o f f i c e r when the
project documents are a s s e m b l e d . The m e m o r a n d u m , to be retained in the e v i d e n t i a r y
f i l e , c e r t i f i e s t ha t the s a m p l e tags have been appropr i a t e ly d i sposed of together
w i t h the s a m p l e c o n t a i n e r s and any r e m a i n i n g por t ions .

6. Data m a g n e t i c tapes w i l l be copied in to the a p p r o p r i a t e l a b
m i n i c o m p u t e r d i s c f i l e s . The o r i g i n a l tapes w i l l then be stored in the l o c k e d
c a b i n e t s and the d i sc da t a w i l l be used for compute r data p roces s ing .
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E L E M E N T 8. C A L I B R A T I O N P R O C E D U R E S A N D F R E Q U E N C Y

Purpose : C a l i b r a t i o n p rocedures ( a n a l y t i c a l & f i e l d ) a n d the i r f r equenc ies
( r e c a l i b r a t i o n } serves as a q u a l i t y control check on the b i a s
of i n s t r u m e n t s d u r i n g the por t ion of the a n a l y s i s .

M i n i m u m R e q u i r e m e n t s :

For each measurement parameter (or parameter group) the fo l lowing information
sho fud be documented:

° Provide a wri t ten descript ion. Standard Operating Procedure,
or reference the app l i cab le manufacture procedures (manual) .

° Provide the frequency for recal ibrat ion (internally and
externa l1y) .

° L i s t the c a l i b r a t i o n s t a n d a r d s to be used and the i r
sou rces , i n c l u d i n g t r a c e a b i l i t y procedures .

0 Prepare a QA/QC rev iew audit flow chart showing the organizat ional
level and key indiv iduals who will review the cal ibrat ion procedures.

" The cal ibrat ion procedures should contain, but not limited
to, the fo l lowing items:

- e q u i p m e n t i n d e n t i f i c a t i o n number ( c o d e )

- c a l i b r a t i o n s c h e d u l e ( i n - h o u s p , e x t e r n a l l y )

- any s p e c i f i c equ ipment s p e c i f i c a t i o n tha t may he r e q u i r e d

- c r i t e r i a for s e l e c t i n g e q u i p m e n t to meet any e q u i p m e n t
s p e c i f i c a t i o n s

- s p e c i f i c step-by-step procedures
- e q u i p m e n t c a l i b r a t i o n log sheet

a ) Date of c a l i b r a t i o n .

b ) A11 i n f o r m a t i o n per ta in to c a l i b r a t i o n procedures ( i .e . ,
m a i n t e n a n c e problems , equ ipmen t f a i l u r e s , e tc . ) .
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c) Document the individual who ca l ib ra ted the instrument and

d) ensure that all adjustments have been made

e) Document a 1 1 equipment fai lures.

f) Correct ive act ion procedures (if instrument is out of order).

g ) Al l i n f o r m a t i o n p e r t a i n to c a l i b r a t i o n procedures s h o u l d be
i n c l u d e d ( i . e . , r eocu r r ing m a i n t e n a n c e p r o b l e m s ) .
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ELEMENT 9 . ANALYTICAL PROCEDURES

For each matrix (or matrix group) and parameter the following information
is required.

a) Provide a wr i t ten descr ip t ion (SOP) of the analytical procedure
or reference the app l icab le EPA, ASTM, or Standard Methods
procedures.

b ) Each analytical procedures should contain the sensitivity or
method detection 1 i m i t .

- This can be addressed in ELEMENT 5.

*Ana1yt ica1 procedures a lso i nc ludes geotechnicals, imcrobial , aquatic,
biochemical , earth sc ience methods or any other environmental measure'nent
methods.

OFFICIALLY APPROVED OR RECOMMMENDED EPA PROCEDURES WILL BE USED WHEN AVAILABLE.
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E L E M E N T 10. DATA R E D U C T I O N , V A L I D A T I O N A N D R E P O R T I N G

Minimum Requirements:

For each major measurement parameter (or measurement m e t h o d ) , descr ibe
the f o l l o w i n g i t ems:

° Document the pr incipal criteria that wil l be used to va l ida te data
integrity, at minimum it should include the fol lowing:

- Data Logging
a) Ver i fy all paperwork, chai'r-of-custody

forms, etc.
b) Ver i fy a 1 1 holding times, preservat ions

and containers.
- Completeness of analytical data.
- Correct ions of analyt ical data.

a) a check on a 1 1 mathematical calculat ions
b) a check on all data transposit ions.
c ) a check on all units of measure.
d) a check on a 1 1 signif icant figures.
e) a check on all instrument's calibrations, tunings, and

performances.
f) etc.

- Accuracy
- Precision
- Representat iveness

° Methods used to identify and treat out l iners, a 1 1 outliners shou'ld be
stat is t ical ly evaluated.

° Provide all equations used to calulate the concentration or value of
the meassured parameters and reporting units or reference the applicable
SOP or EPA, ASTM, Standard Methods procedures r If an SOP is referenced,
(other than EPA, ASTM or Standard Method) then the SOP must be appendixed.i

° Provide a data flow chart from collection of raw data through storage of
validated concentrations with the organization level and key individuals
who will review or handle the data.

° Provide the reporting and the QA/QC review procedures (internally
and external ly).
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ELEMENT 11. INTERNAL QUALITY CONTROL CHECKS.
Purpose: In t e rna l a n d external Q u a l i t y Control Check samples and

procedures are used to p rov ide a measure of the cons i s t ency
of samples and to p rov ide an e s t ima te of v a r i a n c e and the
b i a s in the c o l l e c t i o n process, h a n d l i n g processes ( such
as s amp le s h i p p i n g , s torage, and p r e p a r a t i o n ) , a n d a n a l y s e s ,

Other q u a l i t y con t ro l checks that s h o u l d be d o c u m e n t e d or refer-
enced such a s , c o n s t r u c t i o n and review of q u a l i t y cont ro l
c h a r t s ( S h e w h a r t or Cusum c h a r t ) ; c a l i b r a t i o n p rocedures ;
p r e v e n t i v e m a i n t e n a n c e p rocedures ; data r e d u c t i o n / v a l i d a t i o n
p r o c e d u r e s ; q u a l i t y control check sample p rograms ; pe r fo rmance
e v a l u a t i o n s t u d i e s ; the t r a c e a b i l i t y of i n s t rumen t s t a n d a r d s ,
s a m p l e s and d a t a ; a n a l y t i c a l and QC me thods , s a m p l e p re se rva t ion
a n d t r a n s p o r t a t i o n p r o c e d u r e s ; a n d a u d i t s .

Minimum Requirements:

I d e n t i f y and b r i e f l y desc r ibe each q u a l i t y control check s a m p l e and
procedures t h a t is or w i l l be inco rpora t ed in to the project and t ha t
w i l l meet the Data Q u a l i t y Objec t ives of the project or Labora to ry .

For e a c h q u a l i t y control check s a m p l e a n d procedure d o c u m e n t the
f requency of use or r ev i ew . Our o f f i c e recommends tha t OC samples
be a n a l y z e d at a 13% f requency.

P r o v i d e a f l o w c h a r t s h o w i n g i n t e r g r a t i o n of the q u a l i t y control
c h e c k s a m p l e s , p rocedures and rev iew procedures .
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The t a b l e 11-1 presents the b r e a k d o w n of QC s amples used i n p rev ious
projects ( s t u d i e s ) .

Tab le 11-1. Q u a l i t y Control Check samples

Sample Comments

Field Blanks

Sample Bank B l a n k s
( M e t h o d B l a n k s )

Anal /zed to detect acc identa l
or i n c i d e n t a l c o n t a m i n a t i o n s .

A f i e ld b l a n k passed t h r o u g h
the s a m p l e p r e p a r a t i o n and
operators , a f te r c l e a n i n g ,
to check for r e s i d u a l
c o n t a m i n a t i o n .

Contaminat ion 3 1 a n k s

Reagent B l a n k

C a l i b r a t i o n Check Standard

Sp iked Sample
( F i e l d M a t r i x S p i k e )

Total recoverable

A f i e l d b l a n k passed t h r o u g h
e q u i p m e n t and /or s a m p l e s
to c h e c k for res idual con-
t a m i n a t i o n .

A b l a n k to check reagent
c o n t a m i n a t i o n l eve l .

A s t anda rd for extract
m a t r i x effects on recovery
of known added ana ly te .

To check for sample a n d
extract m a t r i x effects on
recovery of known added
analyte .

A sp l i t s a m p l e (a second
a l i q u e o t ) 1s digested by a
more v igo rous method to check
the e f f i c i ency of the protocol
method.
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Sample Comments

Spl i t - E x t r a c t
( L a b s p l i t )

D u p l i ca te Sampi e

To check sample , i n j e c t i o n and
i n s t r u m e n t r e p r o d u c i b i l i t y .

To determine total random error.

Tri p1 icate Sample

Internal Standards
( S p i k e s )

Surrogate Sample

I n d i c a t o r Sample

The prepared sample is s p l i t
i n t o three por t ions to provide
b l i n d d u p l i c a t e s for the a n a l y t i c a l
l a b o r a t o r y and a t h i r d rep l i ca te
for a referee l abora to ry to
de te rmine i n t e r l a b p r e c i s i o n .

An analyte which mimics the
behavior of target analytes
and is added to extract prior
to analysis, to check on instr-
ument performance.

An analyte which mimics the
behavior of target analytes,
and is added to field sample or
lab extract, to check for
sample/extract or extract
matr ix effects on recovery of
known added analyte.

U s u a l l y a q u a l i t a t i v e or semi-
q u a l i t a t i v e parameter (method)
used to i n d i c a t e the presents
of s p e c i f i c analytes .
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E L E M E N T 12. M A N A G E M E N T , DATA Q U A L I T Y , T E C H N I C A L SYSTEM A N D P E R F O R M A N C E A U P I T S

Purpose: Project a u d i t s p r o v i d e a s su rance t h a t the q u a l i t y con t ro l job is
b e i n g done e f f e c t i v e l y . A u d i t s win serve to:

Prov ide to m a n a g e m e n t an on -go ing assessment of the q u a l i t y of
the r e s u l t s p roduced by the o r g a n i z a t i o n s data c o l l e c t i o n act-
i v i t i e s and how w e l l da ta q u a l i t y ob j ec t i ve s ( D Q O s ) are b e i n g met .

I d e n t i f y areas where i m p r o v e m e n t i n the QA w i l l r e su l t in inc reased
r e l i a b i 1 i t y of d a t a .

E n s u r e tha t the QA program as d e f i n e d by the QA Project P l a n is
imp1emen ted .

Demons t ra te tha t a o r g a n i z a t i o n is a c t i v e l y a s s e s s i n g the e f f e c t i v e -
ness of i t s t)A p r o g r a m . _

E v a l u a t e a p p r o p r i a t e n e s s of resource l e v e l s a p p l i e d to OA.

P r o v i d e a m e a s u r e of the o r g a n i z a t i o n ' s c o m m i t m e n t to e f f ec t ive
c o r r e c t i v e a c t i o n when a u d i t s i d e n t i f y areas of concern.

P r o v i d e s u g g e s t i o n s for a l t e r n a t i v e ways of a c c o m p l i s h i n g PA t a s k s
or d e a l i n g w i t h OA p r o b l e m s .

Below are the four bas i c a u d i t s tha t each pro jec t (or l abo ra to ry ) p l a n s h o u l d
desc r ibe ( b o t h i n - h o u s e a n d e x t r a m u r a l l y ) . Some of these a u d i t s may be an
o n g o i n g process ( M a n a g e m e n t ) , c r o s s i n g over severa l projects , but a f fec t s
each project and thus s h o u l d be documen ted in each QA project p l a n .

Management Audits

M a n a g e m e n t a u d i t is a systematic i n v e s t i g a t i o n to d e t e r m i n e whe the r
management f u n c t i o n s and r e s p o n s i b i l i t i e s related to env i ronmenta l
measuremen t s are performed i n accordance wi th appropr ia te q u a l i t y assurance
g u i d a n c e . They are a r e v i e w of the implementa t ion of the approved QA
p l a n s . They eva lua te the QA program of an o r g a n i z a t i o n r e s p o n s i b l e for
e n v i r o n m e n t a l data c o l l e c t i o n a c t i v i t y in a11 its d i m e n s i o n s :

- The level of f i n a n c i a l resources and personnel devoted to
i m p l e m e n t i n g the QA program.

- The level of m a n a g e m e n t support .

- T r a c k i n g systems.
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- C r i t e r i a for c l a s s i f y i n g da ta c o l l e c t i o n pro jec t s , acco rd ing to how
s t r i n g e n t the QA need to be and how e x t e n s i v e the d o c u m e n t a t i o n
needs to be.

- Procedures for d e v e l o p i n g DQOs.

Procedures for d e v e l o p i n g and a p p r o v i n g QA Project P lans ( Q A P j P s ) .

The Q u a l i t y of e x i s t i n g QAPjPs .

P rocedures for d e v e l o p i n g a n d a p p r o v i n g S t a n d a r d O p e r a t i n g
Procedures ( S O P s ) .

P rocedures and s c h e d u l e s for c o n d u c t i n g a u d i t s .

Data Q u a l i t y A u d i t s

Data q u a l i t y a u d i t is a systemat ic i n v e s t i g a t i o n to de t e rmine w h e t h e r
data d e r i v e d from an e n v i r o n m e n t a l l y real ted m e a s u r e m e n t is of known q u a l i t y .
A data q u a l i t y a u d i t focuses on co l l ec t ed data and it w i l l de t e rmine whe ther
or not s u f f i c i e n t i n f o r m a t i o n exists w i t h the data set to suppor t an assessment
of data q u a l i t y . Data q u a l i t y a u d i t s e v a l u a t e s :

A da ta set , or a l l the data sets of a p a r t i c u l a r p ro jec t , a g a i n s t
its data q u a l i t y ob j ec t ives ( D Q O s ) .

- W h e t h e r or not the o r g a n i z a t i o n c o l l e c t i n g or u s i n g the da ta ,
performed its own date q u a l i t y assessment , and

- Heeded the resul t s of i ts assessment i n terms of whether or not
the da t c o u l d be used to suppor t its deces ion .

- Whe the r or not an o r g a n i z a t i o n i d e n t i f i e d d e f i c i e n c e s ( i f they
ex i s ted) a n d corrected the c a u s e s ( s ) , both t echn ica l and m a n a g e r i a l .

Technical Systems Audits (Field and Laboratory Audits)

Technica l systems a u d i t is a systematic i n v e s t i g a t i o n to de te rmine
whether data c o l l e c t i o n and a n a l y t i c a l t echnologies are s u f f i c i e n t to
meet the data q u a l i t y object ives . Technical system a u d i t s e v a l u a t e s :

- Field and a n a l y t i c a l measurement procedures ( S O P s ) .

- F ie ld and laboratory c h a i n of custody procedures and records.

Internal q u a l i t y control procedures .

- Control char t s .
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F i e l d and l a b o r a t o r y c a l i b r a t i o n procedures and records.

- M a i n t e n a n c e procedures and r epa i r records.

F i e l d and l abora to ry cor rec t ive a c t i o n procedures.

V a l i d a t i o n , r e d u c t i o n and repor t ing procedures .

- E q u i p m e n t and f a c i l i t i e s ( f i e l d and l abo ra to ry ) .

Support systems ( f i e l d & l a b o r a t o r y ) .

General l abo ra to ry c l e a n l i n e s s .

- Other

Per formance E v a l u a t i o n A u d i t

Performance e v a l u a t i o n is the m e a n s of e v a l u a t i n g the per formance of
l a b o r a t o r y t e c h n i c i a n and the i n s t r u c t i o n or a n a l y t i c a l systems on w h i c h
they work . A PE a u d i t is a c c o m p l i s h e d by p r o v i d i n g PE s a m p l e s c o n t a i n i n g
s p e c i f i c p o l l u t a n t s ( i n the a p p r o p r i a t e m a t r i x ) u n k n o w n to the t e c h n i c i a n
i n t he i r iden t i ty and /o r c o n c e n t r a t i o n . Performance e v a l u a t i o n s are
i m p l e m e n t e d e x t e r n a l l y by the EPA Of f i ce of Qua l i ty Assu rance , EPA Project
O f f i c e r s or l a b o r a t o r y m a n a g e m e n t and enternaTly by the o r g a n i z a t i o n ' s
QA O f f i c a l or Project Off icer . Some N a t i o n a l Program Of f i ces , no tab ly the
N a t i o n a l P o l l u t i o n D i scha rge E l i m i n a t i o n System ( N P D E S ) and the O f f i c e of
D r i n k i n g Water programs h a v e a n n u a l n a t i o n - w i d e PE a u d i t s .

M i n i m u m Requ i r emen t s :

° Deve lop wri t ten procedures ( S O P s ) for aud i t s . If aud i t s have not been
deve loped , a s c h e d u l e for d e v e l o p i n g a u d i t s must be i n c l u d e d .

° Describe how the a u d i t s w i l l be intergrated and implemented [ i n t e rna l l y
( r o u t i n e l y ) and ex te rna l ly ] ,

° Iden t i fy and describe a l l aud i t s p l a n n e d for the project or laboratory
I n c l u d e any cur ren t or recent EPA a u d i t s ( i .e. , PE S tud ies , laboratory
a u d i t s w i t h i n the las t year).

° Document any in -house a u d i t s that may af fect or be Intergrated w i t h
spec i f i c project aud i t s .
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Field and laboratory cal ibrat ion procedures and records.

- Maintenance procedures and repair records.

Field and laboratory correct ive act ion procedures.

Va l ida t ion , reduction and reporting procedures.

Equipment and fac i l i t ies ( f ie ld and laboratory).

- Support systems ( f ie ld & laboratory).

General laboratory c lean l iness .

- Other

Performance Evaluat ion Audit

Performance evaluat ion is the means of evaluating the performance of
laboratory technician and the instruction or analytical systems on which
they work. A PE audit is accompl ished by providing PE samples containing
speci f ic po l lu tants (in the appropriate matr ix) unknown to the technician
in their identity and/or concentration. Performance evaluat ions are
implemented external ly by the EPA Off ice of Quality Assurance, EPA Project
Of f icers or laboratory management and enternally by the organizat ion's
QA Offical or Project Officer. Some National Program Off ices, notably the
National Pollut ion Discharge Elimination System (NPDES) and the Off ice of
Drinking Water programs have annual nation-wide PE audits.

Minimum Requirements:

" Develop written procedures (SOPs) for audits. If audits have not been
developed, a schedule for developing audits must be Included.

° Describe how the audits will be Intergrated and implemented ["internally
(routinely) and externally].

° Identify and describe all audits planned for the project or laboratory
Include any current or recent EPA audits (i.e., PE Studies, laboratory
audits within the last year).

° Document any in-house audits that may affect or be intergrated with
specif ic project audits.
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ELEMENT 13. PREVENTIVE MANITENANCE PROCEDURES.

Purpose: To i n s u r e tha t a l l f a c i l i t i e s equ ipmen t ( i n c l u d i n g f i e l d equ ip -
m e n t ) s e rv i ce ' s i n s t r u m e n t s and any other a n c i l l a r y items tha t a re
a v a i l a b l e , are proper ly f u n c t i o n i n g and m a i n t a i n e d .

Minimum Requirements:

° A d e s c r i p t i o n of how the r e s p o n s i b l e o rgam"2a t ion ( s ) m o n i t o r s and
con t ro l s f a c i l i t i e s e q u i p m e n t , s e rv i ces ins t ruments and a n y other
a n c i l l a r y items ( M a n a g e m e n t SOPs) .

° Descr ibe what p r e v e n t i v e m a i n t e n a n c e w i 1 1 be covered , for e x a m p l e
l abora to ry i n s t r u m e n t s , f i e l d i n s t r u m e n t s , water d i s t i l l a t i o n or
d e i o n i z a t i o n u n i t , g l a s s w a r e w a s h i n g m a c h i n e s , i n c u b a t o r s , etc.

° W h a t i s the f r e q u e n c y for i n s p e c t i n g e q u i p m e n t , i n s t r u m e n t s and
any other a n c i l l a r y i tems ( i n - h o u s e a n d by cer t i f i ed i n spec to r s ) .

° For each piece of e q u i p m e n t and i n s t r u m e n t tha t has the p o t e n t i a l to
s i g n i f i c a n t l y a l t e r i n g data r e su l t s ( i . e . , 0.0. probe) or has the
po t en t i a l for s i g n i f i c a n t l y a l t e r i n g the a l l o c a t i o n of r e sources
( i . e . , d r i l l i n g a p p a r a t u s ) i n c l u d e a l i s t of c r i t i c a l space par ts
that s h o u l d be on h a n d to m i n i m i z e down t ime .

° P reven t ive m a i n t e n a n c e p rocedures s h o u l d c o n t a i n , but not l i m i t e d t o ,
the f o l l o w i n g i tems (per i n s t r u m e n t / e q u i p m e n t ) :

- speci f ic step-by-step procedures.

- m a i n t e n a n c e l o g sheets and /or schedu les ( i n - h o u s e a n d e x t e r n a l l y
by ce r t i f i ed i n spec to r s ) .

- due dates ( i f a p p l i c a b l e ) for m a i n t e n a n c e .

- document the i n d i v i d u a l ( s ) r e spons ib l e for e n s u r i n g m a i n t e n a n c e
has been m a d e .

- document a11 m a i n t e n a n c e performed, i n c l u d i n g dates of ma in tenances .

- document the correct ive ac t ion procedures for prevent ive m a i n t e n a n c e
procedures w h i c h have not been fo l l owed , and the a n n u a l review
procedures of the p reven t ive m a i n t e n a n c e procedures.
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E L E M E N T 14. S P E C I F I C R O U T I N E P R O C E D U R E S U S E D TO ASSESS DATA Q U A L I T Y
O B J E C T I V E S

Purpose : Data assessments are systematic procedures used for
r e v i e w i n g data S 5 t ( s ) a g a i n s t a s e t ( s ) of e s t ab l i shed c r i t e r i a
(Da ta Q u a l i t y Ob jec t i ve s ) to assure that the data meets the
project g o a l s . Please refer b a c k to E L E M E N T 5: Data Qua1 ity
Object ives . —— ————

M i n i m u m R e q u i r e m e n t s :

° Develop and implement data assessment procedures (program
and laboratory of f ice procedures).

° P rov ide a f l ow c h a r t showing each phase of the data assessment
r e v i e w , i n c l u d i n g the m e c h a n i s m for review of the data assessment
procedures ( n e t w o r k ) , the o r g a n i z a t i o n a l l eve l and the key in-
d i v i d u a l s who w i l l assess da ta and/or r e v i e w procedures.

° Document a 1 1 s ta t i s t i cs to be used in the calculat ion of:

1. P r e c i s i o n
2. Accuracy
3. Comple teness
4. Method de tec t ion l i m i t

° Document the s tat is t ica l procedures that will be employed to
assess Data Quality Object ives ( inc luding confidence l eve l s ) :

Examples:
1. Linear regression
2. Analysis of Variance (ANOVA)
3. Test of s ignif icances
4. t-test for outiiers
5. Nonparametric tests
6. etc.
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ELEMENT 15. CORRECTIVE ACTION PROCEDURES
To p rov ide wr i t t en requ i rement s e s t a b l i s h i n g and m a i n t a i n i n g

QA repor t ing or feedback c h a n n e l s to the appror ia te management
a u t h o r i t y to ensure tha t early and e f f e c t i v e correct ive a e t i o n f s )
can be t aken when da ta f a l l s below requi red l i m i t s . Each QA
project p l a n s h a l l descr ibe the m e c h a n i s m ( s ) to be used w h e n
correct ive ac t i ons are necessary.

Correc t ive a c t i o n s h o u l d relate to the overa l l QA m a n a g e m e n t
scheme; who is r e spons ib le for t a k i n g cor rec t ive a c t i o n s ; w h e n
are cor rec t ive a c t i o n s to be taken; who ensures that co r r ec t ive
a c t i o n s are t aken to produce the desired r e su l t s , and wha t steps
w i 1 1 be t aken s h o u l d cor rec t ive a c t i o n not t ake place .

Minimum Requirements:

° Each m e a s u r e m e n t system mus t have predetermines l i m i t s to i d e n t i f y
when correc t ive a c t i o n is r equ i r ed , before data becomes u n a c c e p t a b l e .
S h o u l d i n c l u d e , b u t not l i m i t e d to, the f o l l o w i n g i t ems :

- Field equipment/procedural problems or fai lures.

Laboratory equipment/procedural problems or fai lures.

- Control chart nonconformances.

- Broken or Lost Samples.

- Holding Times problems or failures.

- Cal ibrat ion and Standardization problems and failures.

- Preventive and remedial maintenance problems.

- Sample custody and handling problems or failures.

- Sample transportation problems

- Documentation deficiencies or problems.

- etc.
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I d e n t i f y t he o r g a n i z a t i o n a l l e v e l ( s ) and the key i n d i v i d u a l ( s )
respons ib le for i n i t i a t i n g cor rec t ive a c t i o n ( s ) a n d for a p p r o v i n g
correct ive a c t i o n ( s ) .

The Project QA O f f i c i a l mus t be n o t i f i e d of any major correct ive
a c t i o n tha t r e su l t s in a change i n procedures or a loss of
da ta . ATI n o n c o n f o r m a n c e s s h o u l d be documented and reported
i n t e r n a l l y ( i n - h o u s e ) and in the f i n a l ( a n n u a l ) QA project
report (See E L E M E N T 16).

- There fore , the QA Project or Labora tory P l a n s h o u l d i n c l u d e
p rocedu re s for d o c u m e n t i n g and r epo r t i ng n o n c o n f o r m a n c e s .
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ELEMENT 1 6 . QA REPORTS
Purpose: The purpose of reports ( c o m m u n i c a t i o n s ) is to ensure tha t

staff pe rsonne l ( i n t e r n a l l y and e x t e r n a l l y ) in the program
o f f i c e s can e f f e c t i v e l y deve lop and i m p l e m e n t projects,
perform a c t i v i t i e s , and reso lve problems.

M i n i m u m R e q u i r e m e n t s :

I n t e r n a l 1 j

Desc r ibe the i n t e r n a l m e c h a n i s m s , SOPs, and rev iews tha t are
or w i l l be performed on the measurement systems and data
q u a l i t y . These repor ts s h o u l d i n c l u d e at a m i n i m u m :

P e r i o d i c assessments of data q u a l i t y object ives .

- Resul ts of a u d i t s .

S i g n i f i c a n t QA p rob lems , cor rec t ive act ions and recommended
s o l u t i o n s .

- The l e v e l a n d i n d i v i d u a l s respons ib le for p repa r ing the
pe r iod ic repor ts ( f i e l d , l a b a n d m a n a g e m e n t ) .

E x t e r n a l l y

° S u b m i t QA reports to the EPA R e g i o n V I O f f i c e of Q u a l i t y Assurance
(see b e l o w ) . The respons ib le i n d i v i d u a l for p r e p a r i n g t h i s
report s h o u l d be the Project QA O f f i c i a l .

The Reg ion VI Of f i ce of Qual i ty Assurance win be t r ack ing projects
i n v o l v i n g e n v i r o n m e n t a l l y related measurements. One-t ime projects of I ?
months d u r a t i o n or less, w i l l require only a f i n a l OA report. Projects
of longer d u r a t i o n , s u c h as c o n t i n u i n g mul t i -year programs, w i l l require
per iodic QA reports to document i m p l e m e n t a t i o n of the QA Project Plan .
For example , c o n t i n u o u s m o n i t o r i n g ac t iv i t i e s shou ld be covered i n an
a n n u a l report s u m m a r i z i n g the status of such projects for each a n n u a l
budget period. The QA report on each project should be a separately
i d e n t i f i e d Status Report c o n t a i n i n g ;

A. QA management ( a n y changes )

B. Status of c o m p l e t i o n of the QA project p l a n
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C. Measures of data quality from the project

D. Signif icasnt quality problems, quality accomplishments, and
status of correct ive actions

E. Results of QA Performance audits

F. Results of QA Technical Systems audits

G. Resu l t s of QA Management and Data Quality audits

H. Assessment of data quality in terms of precision, accuracy,
comple teness , representa t iveness , and comparabil ity

I. Duality Assurance related training

J. Assessment of indicators used in the project (when appl icable)
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